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deadly poison. 
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It kills freedom... 
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There’s a new “beat” 


in this eagle’s heart 








\ versatile aircraft engine with reserve power for quick 
take-offs, military hedge-hopping, more lift! Geared for 
smoother operation; “opposed” design for practical 
compactness: supercharged for greater power; the only 
100-horsep wer air-cooled engine being produced! 
Phat’s the unique power plant now available through 
Lycoming research and precision production, “hear 400-horse size— 
Whether you require air-cooled power for aircraft or Lycoming precision 

ground applications—or whether your need is precision production gives 


machining, product development, or high-volume extra power for 


production—Lycoming offers extensive facilities and 
well-rounded experience. Long famous for its aircraft pouk performance. 
engines, Lycoming also meets the most exacting 

and diverse requirements in many fields, both 


military and industrial. 

Whatever your problem—look to Lycoming! 

AIR-COOLED ENGINES FOR AIRCRAFT AND INDUSTRIAL USES © PRECISION-AND-VOLUME-MACHINE PARTS © GRAY-IRON CASTINGS © STEEL-PLATE FABRICATION 
FOR RESEARCH 
FOR PRECISION PRODUCTION 
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An ordnance manufacturer faced this 
problem: how to mass-produce bushings with 
an octagonal form inside, at lowest cost. 
Naturally, he chose close-tolerance 
Rockrite tubing. 


Here’s why. Rockrite tubing can be formed 
during the sizing process with a special 
octagonal bore and to exceptionally close 
tolerances. Since the bushing wall in the 
center of flat was 0.123” and at the points 
0.087”, the tolerances had to be accurate. 
The distinctively different Rockrite process 
met specifications so exactly that the 
inside needed no broaching. 


To finish the bushing, the manufacturer 
simply ground and cut off tube to length, 
heat treated and finished grinding the 
O.D. in a centerless grinder. Result? 

Low overall cost. 


Loc« into the many money-saving advantages 
of close-tolerance Rockrite tubing. 
Send for illustrated bulletin. 





0.D.—1.125 in. +0.010 —0O.0 in. 
1.D. — 0.880/0.885 in. across the flats 
Steel WD—4130 
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Read the Story 
Behind 


MERICA’S 
MILITARY 





TRUCKS! 


This beautifully illustrated 
28-page book tells how The 
Here’s an interesting, factual report that is ‘‘must Timken-Detroit Axle Company 
—incorporating new improve- 


reading” for anybody connected with the military monte ta anke eitan and 
service! Published by The Timken-Detroit Axle construction—pioneered and 


developed, in conjunction with 

Company, it is of special interest to military per- the Ordnance Department, a 
sonnel connected with — and directly responsible program of interchangeability 
and standardization of axle and 

for — the operation and maintenance of America’s transfer case parts for each ca- 


Military Motor Trucks! pacity of military motor trucks. 
. 





Send for Your Free Copy 
TA/U 
| \o @ a 


A PRODUCT OF THE TIMKEN-DETROIT AXLE COMPANY 
(= f The Timken-Detroit Axle Company DETROIT 32, MICHIGAN 
Sy" 100 Clark St., Detroit 32, Michigan 
“ tccepted | } Standard 
Gentlemen: Please send me the Timken-Detroit Story about REGISTERED 
Axles and Transfer Cases for Military Motor Trucks. 
Name Rank 


Address 
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YPEUIFICATION 
FINISHED 


COMPOUNDS 
DOPES 
ENAMELS 


; : . - INSULATING 
*& Immediate quotations on practically all Federal, FINISHES 


Army, Navy and Air Force Specification Finishes. LACQUERS 
. PAINTS 
*%& Prompt dependable help with any problem 
’ POLISHES 


involving finishes or their application. . 

j PRIMERS, PAINT 
SEALERS 
THINNERS 
VARNISHES 
WAXES 


% Nine strategically-located plants throughout 
the United States and Canada to provide you with 
nearby source of finishes custom-tailored to meet 
your requirements. 

Write, wire or phone 


THE GLIDDEN COMPANY 


Dept. R-552 * 11001 Madison Ave. * Cleveland 2, Ohio 
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BELL TELEPHONE 
LABORATORIES 


Improving telephone service for America 


provides careers for creative men in 


scientific and technical fields 


Mam new telephone circuits have two jobs to do—carrying 
your voice and transmitting signals to operate dial exchanges 
in distant towns. And an old-fashioned thunderstorm can 
interfere with both! 

“Rolling static” comes from many storms over a wide 
area and can interfere with clear telephone talk. A nearby 
lightning flash makes “crack static” which, unchecked, plays 
hob with dial svstem signals. 

So Bell Laboratories scientists go “Thunder Hunting” 
in the storm centers of the United States — “capturing” storms 
by tape recorders. Back in the Laboratories. they recreate the 
storms, pitting them against their new circuits. This method is 
more efficient and economical than completing a system and 
taking it to a storm country for a tryout. It demonstrates again 
how Bell Telephone Laboratories help keep costs down, while 


they make your telephone system better each year. 
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During the early development of the 
steel cartridge case in this country, 
Advance Die & Tool engineers were 
able to assist in the tooling for those 
parts. A wealth of experience and 
knowledge was gained about die 
materials, their physical characteris- 
tics, treatments and finishes required 
for proper surface conditions. Many 
thousands of punches and die parts 
were made at that time. 


This experience again becomes of 
value in producing superior quality 
punches and die parts for manufac- 
turing steel cases from 20 MM and up. 
Our modern plant includes facilities 
for heat and deep-freeze treatment 
of tool steel parts that make certain 
the best possible physical properties. 
Polishing and buffing set-ups provide 
the necessary surface finish of all 
parts. Skillful and efficient operations 
assure you prompt deliveries. 


Punches 


and 


Die Parts 
for 75 wm. 
90mm e 105mm 
STEEL 
CARTRIDGE 


Write For 
Bulletin Illustrating 
Advance Facilities 


ADVANCE DIE & TOOL CO. 


CLEVELAND 2, OHIO 


6800 MADISON AVENUE 
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AN URGENT MESSAGE 





Brass mill scrap needed to fill vital orders 


Your Brass Mill Scrap has double value tion up and reduce the shortage, it is im- 
today. In addition to bringing you a good portant that every pile of brass mill scrap 
price, it will bring vital metal back to the in your factory—even if it is only a few 
production lines where it is sorely needed hundred pounds—be put back in circula- 

The defense program, as well as many tion. Call the Chase warehouse nearest 
civilian needs, is using up brass and copper you. We will see that your brass mill scrap 


as never before. In order to keep produc- Is picked up at once 


Chase 9 srass & copPpER 2°25 20'5°2 
Albany + Cleveland Kansas City, Mo. New York 


Atlanta Dallas Los Angeles Ph ladeiphia 
WATERBURY 20, CONNECTICUT e SUBSIDIARY OF KENNECOTT COPPER CORPORATION Bait more Denvert M \waukee Pittsburgh Waterbury 

Boston Detroit M nneapols Providence 

Chicago Houstont Newark Rochestert (Tsaies 

Cincinnat. —_ indianapolis New Orieans St. Louis office only ) 
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WHATS THE FASTEST 
WAY TO CLEAN METAL? 





















] 











See page 1? 
WHAT'S THE MOST — ae ~ 
u . ECONOMICAL WAY? Fou ae =_ 
See poge 9 R GOOD steps» ete 
See page S> bp eC opating 


Oakite’s 
r FREE Booklet 
"Some good things to 
know about Metal Cleaning” 
answers many questions that mean better = 
more profit for you. Just look ee "4 contents: 
poor paces Se cleaning 







This FREE 
Booklet Tells You How (| [al 


In its 28 illustrated 
a Pages you'l] 
bn nat ~~ the nee es or 
pnt Mt to read more about: — 
ch costs more: good 
electrocleaning? See pe 
How can Cleani - te 













electrocleaning OF poor 


Electrocleaning steel Burnishing ity i "6 Costs be 
leaning nonferrous e clecning in ~— - ering improved? See nace seule Plating 
metals hard-water creas are four eas . —_ 
Pickling, deoxidizing, Treating water in G = See page 10, ¥ Ways to improve the average rinse 
nett t. R ~~ — oths Plating of nee is “an invitation t 
. . igh-c ‘© trouble” j 
“— chines In tanks Machining and grinding by is it better me ea See page 11, — 
" with di M stee with 
For your copy of this 44-page illustrated g Wha ca a a See pages 12 _— Current than 
‘0 > », UYaroge: i; 
FREE booklet, use coupon below. Cleaning? What is the remedy? Serent Sutiog electro. 
ee oa and 16, 
. ' ‘ in Principal Cities of U.S. © Conada FREE PY Of "Four good sy P 
wae KITE SPECIALIZED INOUSTRIAL CLEARING ectreplating om steel” use enue aaaw 
Ww. 
o METHODS + SERVICE Technical Service Represent a 
0. Le MATERIALS oO im Principal Chics Of U. $. 6 Conade 







bese LIT 74 


SPECUALIZED INDUSTRIAL CuEAMNG 
MATERIALS + METHOOS « seRnce 



















THESE 
BOOKLETS HELP YOU 
SAVE MONEY 


WHAT'S 
THE BEST WAY TO 
STRIP PAINT FROM 
METAL PARTS 
TOO LARGE TO BE 
SOAKED IN TANKS? 


See page 3 







Oakite’s 
FREE 

Booklet 
on Paint Stripping 


answers many questions that. will lead you ‘to better stripping 
procedures. You'll want to read more about: 

What's the best way to strip large areas of structural 
metal where a steam supply is available? See page 5. 

What's best when steam is not available? See page 7. 

What is the cheapest way to strip metal parts in Jarge 
volume? See page 9. 

What are the best ways to prepare stripped surfaces for re- 
4 painting? See page 27. 

What strippers are best for removing oil-base paints? 
. +. Synthetic enamels, alkali-resistant plastics or resin- 
based paints? ... Japans, wrinkle finishes, nitrocellulose 
lacquers, alkyds, phenolics and ureas? See page 12. 























OAKITE PRODUCTS, INC. 
14F Rector St., New York 6, N. Y. 


([) Send me a FREE copy of “Some good things to know 
about Metal Cleaning” 
Send me a FREE copy of "Four good steps toward better 
electroplating on steel” 


Send me a FREE copy of “How to STRIP PAINT” 





ALSO tell me about Oakite methods for removing the 
following soils: 





— 


buffing compound residues 

Pigmented drawing compounds 

oils and greases 

rust, oxides L) heat scale [) flux residues 


FRE For a copy of “How to Strip Paint” use 


coupon at right. 
L) carbon smuts [) tarnish [) rust preventives 


Technical Service Representatives in Principal Cities of U. S. & Canada 


OAKITE 220. So 


other soils 
sr eeseiptsasienstiseiieieeneemmeeieesie 


NAME — — " 
COMPANY = — 


ep nirtteertintarrecniecinteti — 
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Only LURIA ENGINEERING offers you 


the economies of 


STANDARDIZED BUILDINGS 


plus 
the Gdapteability of 


CUSTOM-DESIGNED UNITS 


This single unit LURIA STANDARDIZED BUILDING 
is used in the chemical equipment industry 


hy —oe let 


The same LURIA STANDARDIZED BUILDING 
—in double units — modified to the require- 
ments of a. steel fabricating company 


Multiple units, additional bays adapt LURIA STANDARDIZED 
BUILDINGS to the manufacture of agricultural equipment 


Put high speed and low cost 


into your expansion program. Contact 


your LURIA representative today 


LURIA ENGINEERING 
CORPORATION 


§00 FIFTH AVENUE + NEW 


858 


Practically every building requirement for your individual 
expansion program can be provided by Luria Standardized 
Buildings for far less than the cost of custom-built 
structures and in far less time. To this adaptability add 
Luria’s quality materials and construction that surpass the 
most stringent building code requirements—and you have 
the reasons why Luria Standardized Buildings are first choice 
with leading American companies in every industry 


DISTRICT OFFICES: 
ATLANTA, GA. 
BOSTON, MASS. 
CHICAGO, ILL. 
PHILADELPHIA, PA. 
WASHINGTON, D.C. 


ORDNANCE 





‘ I 
THE WORLDS MOST TRIED 
AND TRUSTED 


AIR BRAKES 


Built to Outlast and Outperform 
any other Braking System 


Like Ordnance vehicles themselves, Bendix-Westinghouse Air 
Brakes are built for sturdy, dependable service no matter how 
tough the braking chore. The Bendix-Westinghouse compressor, 
for example, is designed and built on the same proven recip- 
rocating piston principle as the standard truck engine. This 
husky unit, like the brake valves, governor, brake chambers and 
all other Bendix-Westinghouse components, has demonstrated its 
unsurpassed durability time after time with many, many miles 
of rugged, reliable trouble-free service. It is this sturdy construc- 
tion . . . simplicity of design . . . and 

ease of maintenance that truly makes 


these mighty brakes the logical choice 
THE BENDIX-WESTINGHOUSE COMPRESSOR — 


for Ordnance vehicles everywhere. Take 
heart of the air brake system— performance 


advantage of it. Get a proven system 
ae ; - roven over more miles on more installat 
by specifying smooth-acting Bendix- » — 
5 ; : than any other compressor available! 
Westinghouse — the world's most tried 7 ° ne 


and trusted air brakes! ot 


BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY + ELYRIA, OHIO + BERKELEY, CALIF. 
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AT WORK IN THE 
LABORATORY 


Sperry Klystron tubes are doing heavy duty in the labs 
Fai where a practical source of continuous microwave 
__ energy is needed for general test and measuring work. 
/  Acomplete line of 2K tubes is available for 
bench oscillator use from 2660 to 10,300 mc. 


ing from its sponsorship of the development of the 

__—lystron in 1939, Sperry has had many years’ experience 

in the manufacture of these tubes. Besides the 2K- 

series for laboratory use, other Sperry Klystrons include 

transmitting tubes for microwave relays, radars (both 

ulsed and cw), radar beacons, aeronautical navigation 
E and ILS), and radio communication systems. 
y Klystrons are used as local oscillators 

in radar and microwave communication receivers. Klystron 

multiplier tubes are used in frequency standards 

and for other applications where crystal control at 

microwave frequencies is desired. 


Sperry’s pioneering in microwave measuring techniques 
has resulted in a complete line of Microline* 
instruments which includes every type 

of device essential to precision measure- 

ment, in the entire microwave field. 

Our Special Electronics Department 

will be happy to supply you with | * 

complete details on Klystrons and 

Microline equipment. 


7 
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y 
SPERRY 2K SERIES df H 


TUNING POWER 
RANGE OUTPUT 


2K 41 2660 -3310 me 
WITH TUNER 

2K 42 3300 -4200 m« 

2K 43 4200 -5700 mc 

2K 44 5700 -7500 m« 

2K 39 7500 -10.300 m 


DIVISION OF THE SPERRY CORPORATION 


spERR GYROSCOPE COMPANY 


GREAT NECK, NEW YORK - CLEVELAND - NEW ORLEANS - BROOKLYN - LOS ANGELES - SAN FRANCISCO - SEATTLE 
IN CANADA—SPERRY GYROSCOPE COMPANY OF CANADA, LIMITED, MONTREAL, QUEBEC 
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ll from B to C, 
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Conveyor brings shell to A. it is : |} | Cross shuttle 
ically to Position B. transfers she 


pushed automati neously movi 


simulta 
shell at C to D. 


= = | { 
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Tl pusweR CYLINDER | 
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Fixture automatically clamps ot 


Postion C; holds shell for com- 

® bination boring, facing, agpend 
fering and thread-milling op 
maintaining absolute 
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by gravity or o 
required. 


h these shells, For multiple operations, the cross shuttle will feed 


RT! any number of machines set side-by-side . . . 
YOUR PA send coupon below for full details. 


| is doing wit 
o with 


More than ever now, planetary milling with 
Plan-O-Mill is becoming the modern economical 
way to do all kinds of cylindrical forming and 
threading. Above: How Plan-O-Mill’s new 


automatic loading feature is applied to the 


boring, facing, chamfering, and thread- 
PLAN-O-MILL CORPORATION 
1517 East Eight Mile Rood, Hazel Park, Michigan 


Please send full details of form-milling and threading with Plan-O- 


milling of shells. 


Mill. Blueprints of our part ore ore not (check one) enclosed 
Name Title 
Firm 
— od 
Address 


City 








METAL FABRICATING CO. 
Detroit, - - - - Michigan 


WHITEHEAD & KALES CO. 
Detroit, - - - - Michigan 


CLARK GRAVE VAULT CO. 
Columbus, 


DOEHLER-JARVIS CO. 
Grand Rapids, - - Michigan 


ELECTRIC AUTO-LITE CO. 
Sharonville, 


DIEBOLD, INCORPORATED 
Canton, 


A. B. STOVE COMPANY 
Battle Creek, - - Michigan 


FLORENCE STOVE CO. 
Kankakee, - - - - Illinois 


GERITY-MICHIGAN CORP. 
Adrian, Michigan 


THE UNION METAL MANU- 
FACTURING CO., Canton, 0. 


SCAIFE COMPANY 
Oakmont, - - - Pennsylvania 


ROCKWELL MANUFACTURING 
COMPANY, - - Freeport, - - Illinois 


KALAMAZOO STOVE & FURNACE 
COMPANY, - Kalamazoo, - Michigan 


WILLIAMSON HEATER CO. 
Cincinnati, 


SIMONDS WORDEN WHITE 
COMPANY, - Dayton, - Ohio 


FABCO, INCORPORATED 
Trenton, Michigan 


YOUNGSTOWN STEEL CAR 
COMPANY, - - Niles, - - Ohio 


STANDARD STEEL SPRING COMPANY 
Newton Falls, 


MORGAN STEEL PRODUCTS CO. 
Cleveland, Ohio 


THE MOSLER SAFE COMPANY 
Hamilton, - - - - Ohio 


PLANTS ASSOCIATED WITH 


Standard Steel Spring Company 


IN THE 


ARMOR PLATE PROGRAM 








orking together 
in a Common Cause 


In the present emergency, just as 
during World War II, we are 
again the key producer and co- 
ordinator for a vast armor plate 
program. As allies in a common 
endeavor twenty companies have 
joined forces with us. In normal 
times many of these companies, 
under our American system of 
free enterprise, were frequently 
in competition. Now, they have 
pooled their resources to speedily 
fulfill the urgent needs of the de- 


fense program. 


Increasing demand for armor 
plate plus our known record of 
achievement in the past resulted 
in the request by the Government 
that we bring tegether a group of 
companies sufficiently large and 
having the necessary facilities to 
make armor plate for tanks and 


armored vehicles. 


Starting from scratch in Novem- 
ber 1950, a multitude of plants 
who might qualify were screened; 
their organizations, equipment, 
labor supply and locations an- 
alyzed. This great arsenal of 
twenty fully equipped and staffed 
armor plate production units has 


been the result. 


From our armor plate headquar- 
ters, centrally located in Detroit, 
we guide the activities of our 
associates, work in close contact 
with procurement, engineering, 


production and inspection. 


Now an ever increasing flow of 
flat or formed, fully machined 
parts is reaching prime contrac- 
tors. This is our way—the Ameri- 
can way to build the armored 
might that will withstand any 


challenge in the future. 


Standard Steel Spring Company 


ARMOR PLATE DIVISION 


PENOBSCOT BLDG. 


DETROIT, MICHIGAN 














Steel, 2,423 ibs Explosives. 600 Ibs Gauges 


A torpedo must have the accuracy of a stop- 
watch...the blast of a blockbuster to score a 
hit like the one shown above. Like all modern 
weapons, its effectiveness depends upon the 
technical skill and speed of its makers. 


300 Parts, 4.00( Skilled Mant 


American Machine & Foundry is pleased to 
make its contribution to the Torpedo Branch, 
Navy Bureau of Ordnance. Along with hundreds 
of other companies, we are doing our best to 
produce our share of “hits”. 


Above figures are given with due regard to security. 


AMERICAN MACHINE & FOUNDRY COMPANY 


Executive Offices, 511 Fifth Avenue, New York 17, N.Y. 


AMF does it better—automatically! 


CREATORS AND PRODUCERS OF ELECTRONIC AND MECHANICAL EQUIPMENT 


FOR THE ARMED SERVICES: Radar antennae and drive units * automat 
loaders for Army and Navy weapons « elevating and azimuth mechanisms 
« cooling fans for Army tanks « airplane parts « mobile ovens « electronic 
training devices « naval ordnance « rolled and welded steel products 
* shell components « silver-zinc batteries « special military projects. 


864 


FOR INDUSTRY: Tobacco processing equipment, cigarette and cigar 
machinery « AMF and Union bakery equipment « automatic pinspotters, 
bowling equipment and supplies * DeWalt power saws « Lowerator dis- 
pensers « Oakes continuous mixers « stitching machines *« Wahistrom 
chucks*Roadmaster bicycles «Cieve-Weld tire rims* Junior velocipedes. 
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Regardless of what type of radio equip- 
ment is needed . . . when it’s needed... 
where it’s needed .. . Delco Radio delivers 
the goods! Delco Radio has fine manu- 
facturing facilities . .. long and varied 
production experience. Delco Radio is— 
right now—building an impressive variety 
of advance-type radio equipment for 
America’s fighting forces. You can depend 
on Delco Radio for uniform product qual- 
ity and on-time delivery. 


DELCO RADIO 
Division of General Motors 
Kokomo, Indiana 


IN 
IN PRODUCTION IN ENGINEERING IN QUALITY MANUFACTURING 


Delco Radio is the Delco Radiodeveloped Fach and every step in Completely integrated 
world’s largest builder many of the most 1m the manufacturing of for efficient production 
of vehicular radios— portant advances in Delco Radio products from raw material 
the leader in produc vehicular radio .. . is closely supervised to finished product 
tion and assembly of has outstanding expe- to maintain high, uni- Delco Radio n 
component parts. rience in this field. form product quality. any customer 
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@ Here's a book every engineer should have. It’s 
filled with interesting facts. Graphic descriptions. 
Photographs of modern construction projects, 
large and small, that are founded on pressure- 
creosoted piles. 

An interesting book, yes—but informative, too. 
Case histories tell how substantial savings have 
been effected and unusual construction problems 
have been solved by founding permanent struc- 


tures on creosoted timber piles. 


You'll find this book a valuable reference. Send 
for a copy today. There's no obligation involved. 


KOPPERS PRESSURE-TREATED WOOD 
WwW 





KOPPERS COMPANY, INC. °- Pittsburgh 19, Pa. 


ORDNANCE 











CHRYSLER AIR RAID SIRENS 


Selected to Warn Arsenal of Democracy 


DETROIT IS PREPARING WITH 
20 CHRYSLER SIRENS 


As guardians of America’s primary target, Detroit Civil Defense 
Officials are acutely conscious of their city’s importance to Civil 
Defense. They are protecting their homes, children and factories with 
a modern, up-to-date Air Raid Warning System. They are installing 
Chrysler Air Raid Sirens. Here's why: 

The new Chrysler Air Raid Siren produces the loudest warning 
sound ever achieved for modern production. It is powered by a new 
180 horsepower V-8 Industrial engine, making it independent of vulner- 
able central power systems. One or any number sirens may be remotely 
controlled from a central control station if desired. It is clearly recog- 
nized over a diameter of 8 miles . . . and it is the least expensive, 138 
decibels (100 fi. from throat) of warning sound on the market today! 

For complete information, specifications and availability for your 
city, town or industrial plant write: Marine and Industrial Engine 
Division, Chrysler Corporation, 12206 E. Jefferson Ave., Detroit 
31, Michigan. 


CITY TO GET 
RAID SIRENS 


First Warning Units to 
Be Installed in March 


Detroit's civil defense program took a 
step forward Saturday as arrangements 
were made for delivery and installations 
of a siren-warning system and the first 
emergency medical supplies began arriv 
ing for distribution to casualty care 
stations 

Brig. Gen. Clyde E. Dougherty, direc 
tor of the Detroit Office of Civil Defense 
OCD) said the first two of 20 sirens 
would be installed early in March 

The first installations will be on top 
the Sheraton-Cadillac Hotel, for the 
downtown area, and the General Motors 
Building, for the New Center area 

The siren committee of the Detroit 
OCD decided to use a new type 180 
horsepower unit manufactured by the 
Chrysler Corp. The choice was made 
after more than a year of study and com 
parisons of various warning systems 

Dougherty said about $100,000 
was saved by waiting for the devel- 
opment of the new and better siren. 

He estimated that the complete warn 
ing system would cost about $200,000 
half of which is Federal funds and half 
City. All but two of the powerful sirens 
will be placed on roofs of fire stations 

All sirens will be activated from 
remote controls. 














short order 


or FULL COURSE 


We can meet your most exacting requirements tor custom quality 


engine bearings in small runs or mass-production quantities 


Our exacting production techniques have been developed over 
the years to cope with today’s fluctuating demands for automotive, 


tractor and industrial engines 


When you specify our engine bearings you gain the “know-how” 
of more than 25 years of precision experience in the manufacture 


of the finest engine bearings. 


DETROIT ALUMINUM & BRASS 
CORPORATION 


DETROIT 11, MICHIGAN 
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Is there a press that 
requires less floor space? 


DANLY MACHINE SPECIALTIES, INC. 


2100 South Laramie Avenue, Chicago 50, Illinois 


DANLY HELPS MANAGEMENT SOLVE 
TODAY’S CAPACITY PROBLEMS! 


Mechanical Presses... 50 fo 3000 


PR Eo 


‘= ” 





IT COSTS LESS TO RUN A DANLY PRESS! 











What is vital 


fo every job being done 


in America today ? 


Phe answer is transportation — the mammoth task of 
distributing products, materials and services ... and 


of getting people to and from their work. 


It is vital because it affects every business and 


touches every job in this country today. 


And highways play a very important part, along 
with railways, airways and waterways. Three- 
quarters of all the freight moved in America travels 
by truck, and 90 


is by car and bus. Many thousands of communities 


of all intercity passenger travel 


depend almost entirely on roads and motor vehicles 


for transportation and supplies. 


The contribution of motor veliicles to the Ameri- 
can economy would have been impossible without the 
“know-how” of the builders of highways that has 
brought such improvement in the construction of 


streets and highways. 


Since we of Chrysler built our first car in 1924, 
we have seen highway improvements unthought of 
then. Improvements not only in the number of high- 
way miles. but in surfacing. in durability. in all- 
weather use...in the safety of grades and curves, 
lighting and intersections ... in the great new turn- 


pikes and expressways. 


These advances have been vital to the nation and 


are a primary source of our strength today. 


But much remains to be done to provide for 
the continuing and expanding usefulness of auto- 


motive transportation. 


The need for maintaining our present roads and 
for building new highways is pressing in many parts 
of this country. So is the need for better parking 
facilities in cities and towns... for street planning 
and building that can keep traffic moving ever 


more efficiently. 


The builders of America’s roads have already 
created the best highway system in the world. These 
roads, and the cars and trucks that roll on them. 
have provided the nation with one of its greatest 
production tools. Distance no longer limits the 
things we can make or do. Any business can dis- 
tribute its products anywhere and men and women 
can get to their work by motor vehicle no matter 


where they live. 


The usefulness of motor vehicles will increase 
still more as our highway system expands and im- 
proves. Each new mile of road will contribute to our 


country’s strength. 


Chrysler Corporation 


PLYMOUTH DODGE 


DESOTO + CHRYSLER 


DODGE “JOB-RATED” TRUCKS 
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RECOMMENDED 
TOLER ANCE 





MINIMUM 
USABLE SCALE 
LENGTH BEYOND 
TOLERANCE LIMITS 
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- Additional 
Usable Scale 
Length 
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SHEFFIE‘C 
Coerosslion 
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SHEFFIELD 
COLUMN 
PRECISIONAIR 
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7/2 inches of usable scale length—more than twice 
as much as most other air gages. 


MANY MORE CLASSIFICATIONS —more selections 
can be made because of the extra scale length 
manufacturing tolerances can be widened to save 


time and cost without sacrificing quality 


SHOWS HOW MUCH PARTS ARE OUT—especiolly 
advantageous where parts are coming consistently on 


the borderline or just outside tolerance limits. 


BETTER FOR BRINGING TO SIZE—Readings can be 
taken earlier when approaching size so that the 
operator is sure of not going beyond tolerance, in 
fact, he can accurately work to desired limits within 


the tolerance zone. 


CLOSER MACHINE CONTROL—with greater scale 
length the trend of the machine and tooling to go out 
of control shows up sooner, reducing possibility of 


rejects. 


MORE ACCURATE QUALITY CONTROL CHARTS 
—the column Precisionaire scale is a running quality 
control chart in itself. Readings can be transferred to 
a chart with greatest accuracy. 


OPERATORS LIKE THE LONG SCALE— with higher 
amplifications the spread for the tolerance and each 
classification is wider, making the operator's job easier. 


PHONE, WIRE, OR WRITE CUSTOMER CONSUL- 
TATION FOR DEMONSTRATION IN YOUR PLANT. 
CATALOGS CAN BE SENT AT ONCE. 


—”° — 


DAYTON 1, OHIO, U.S.A. 








NEW ARMY “OTTER” Newest, most ver- 
satile of Army amphibious vehicles, sched 
uled for production by the Pontiac Divi- 
the “Otter,” 


Army, can turn on a dime 


sion of General Motors, 
boasts the 
swim, plow through mud and travel on 
dry land at speeds up to 36 miles an hour 
Its efficient heating system relies on the 
South Wind “978”... for heating person- 


nel and preheating the power plant 


NEW REO “EAGER BEAVER” Army's newest six-by-six 
utility 


grades or under water 


and cargo carrier. Can 
A South Wind “978” 


defrosts windshield keeps cab and pe rsonnel warm 


2'. ton heavy-duty vehicle 


travel up 60° 


Army's World War IT medium 


armored Goliath 


GENERAL PERSHING Thx 
tank — the M26 


are kept comfortably warm 


Personnel of this mighty 
thanks to a South Wind “978” 


heater 





“MOBILITY RETAINED IN WINTER” 


WITH NEW MILITARY HEATER 


South Wind “978” Preheats, Heats and 
Defrosts Army Vehicles Even at 70° Below 


Keeping vital equipment functioning . . . skilled personnel warm under 
It’s one of many problems faced by 


\ problem 


the South 


the severest weather conditions 


the nation’s new, more mobile, harder striking armed forces 
now successfully solved by an amazing new military heater 


Wind 


“978.” 


Simplified in design. Compect. This rugged forced air heater preheats, 
heats, and defrosts in any type of military vehicle—in temperatures as 
below zero Dependably safe because the combustion air svs 


Always fast 


low as 70 
tem is completely separated from the ventilating air stream 


acting because warm air circulation doesn’t depend on engine heat 


Built to Army Ordnance Specifications, the “978” has been standard 
ized by the Army for its winterization program. And, because of its many 
exclusive advantages, promises to be influential in fashioning future 


designs for commercial car heating, too. 


IMPORTANT: For complete details plus experienced engineering assistance, 
wire, write or phone Stewart -Warner Corporation, South Wind Division, 
Dept. L-52, 1514 Drover Street, Indianapolis 7, Indiana. 


EWART-WARNER 
PERSONNEL HEATING & = SP gle oFeoy 
ENGINE AND EQUIPMENT PRE-HEATING 


WINDSHIELD DEFROSTING 


<- = 
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Good ideas for electronic circuitry sometimes run afoul 
of connector problems. Maybe existing connector units 
won’t hold air pressure gradients, won’t stand the heat, 
aren’t rugged enough for the job. Or maybe it’s a ques- 
tion of altitude, or under-water application. But if you 
can sketch the circuit, we'll take it from there. We've 
engineered so many special connectors, solved so many 
“impossible” problems, that whatever the requirements 
are, we can usually provide the answer. 


WRITE TODAY for specific infqrmation, or send us your 


sketches. We'll forward Pp ptly 








BREEZE 


Special CONNECTORS 


BREEZE CORPORATIONS, INC. 
41 South Sixth Street Nework, New Jersey 


oooWe'll take if from HERE 
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Lightweight actuators for Job engineered, welded- 
any requirement. diaphragm bellows. 
- 2 << ‘ 4 
oS ae ¢ > 
; ) ‘ \ 2 
Flexible conduit and ig- Aero-Seal vibration- 
nition assemblies. proof hose clamps. 





Removable pins in Breeze connectors speed solder- 
ing, save time, trouble. Pins snap back into block. 
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CONSTANT VELOCITY 
UNIVERSAL JOINTS 


RZEPPA 
BELL TYPE 


High angularity up to 35 . Seven standord sizes 
from '%%6" to 2'%2" shaft sizes. Torque trans 
mitted by 6 accurately aligned steel balls. No 
external thrust bearings needed. Radial and 
axial loads carried by spherical surfaces 


TRANSMIT CONSTANT, 
VIBRATIONLESS, UNIFORM POWER 


These joints offer ordnance and _ industrial 


design engineers true constant velocity —free RZ E PPA 
from the alternate pulsations that set up DISC TYPE 


vibration even at slight angularity and de- 

structive force as angularity increases. For low angle operation. Ca 
pable of 18 deflection. Sizes 

The field records of over two million Rzeppa = "0" pe chan 6 v4 

joints in the several divisions of our armed 10%" O.D., taking 3” shoft 

forces prove their dependability. The Rzeppa ond weighing 62 Me 

joint consists of an outer driving member and 

an inner driving member, with a ball cage 

between them—all assembled into a concen- 

tric unit. Each of the six balls transmits torque 

by free rolling action. No tools are required 

to assemble the various parts which position 

each other securely by interlocking. The result 

is a joint combining great strength, high 

capacity, constant velocity, compactness, low 

friction losses and the utmost in dependability. 





MANUFACTURED BY 


rs q 
You are invited to discuss any problems concerning Dae?) 74e GEAR GRINDING MACHINE CO. 


universal joints with our engineering sto, whese 


long experience in many fields is available to DETROIT 11, MICHIGAN 


monufacturers of ordnance and industrial products 


RZEPPA Conslanl Velocily Universal Jorriis- 
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Guarding Signal Corps Equipment 





Communications ¢ quipment for mobile 
tactical unit= must be sturdy enough 
to follow the front lines cross-country 
and along battle-pitted roads. This 
AN GRC-3 radio equipment, installed 
in all types of combat vehicles, must be 
ready to provide communications liai 
son between advancing units. And it 
must be ready twenty-four hours a day 
despite the reughest operating condi- 
tions. For vital equipment of this type 
there is a growing recognition of the 
need for self-locking fasteners to pro 
tect the expensive and critical compo- 
nent parts which make them function 

Helping to keep this equipment oper- 
ating by holding against severe and 
long-continued vibration are many 
ESNA machine screw hex nuts and 


from Fastener Failure 


clinch nuts. These Elastic Stop Nuts 


offer the advan- 
tages of secure fastenings and at the 
same time simplify maintenance and 
field repairs 
ESNA HEX NUTS are quickly in 
stalled with power tools— permit accu 
rate. precise adjustments, lock at any 
position along the bolt, and keep fasten 
ings tight until deliberately removed 
ESNA CLINCH TYPE NUTS are 
available in various shank lengths for 
-waging on different gauges of sheet 
metal. Permanently clinched into place 
on frame members or to sections of the 
chassis, they provide permanent and 
pre-positioned fasteners for assembling 


pane Is or mounting Component part- 


ESfiail €Esm) pyr 


ELASTIC STOP NUTS 


DESIGN HEADQUARTERS FOR VIBRATION-PROOF FASTENERS 
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HEX NUT 





CLINCH NUT 





Red Nylon locking inserts 
Reusable over 100 times 


DESIGN AHEAD WITH ESNA 

: ae 

THE FAMOUS RED ELASTIC 

COLLAR IS VISIBLE EVIDENCE 
OF LOCKING SECURITY 


Threadless and permanently elas- 
tic, it provides these 4 outstanding 
features 


~ 


Protects against nuts loosening 

due to VIBRATION 

2. Keeps locking threads 
CORROSION FREE 

3. Provides for accurate BOLT 
LOADING 

4. Seals against LIQUID LEAKAGE 

along the bolt threads 


And can be used again and again 











Specify ESNA hex and clinch nuts 
with the new red nylon insert to as- 
sure adequate locking terque through 
hundreds of on-off applications. 
When you design equipment that 
needs similar fastening security, spec- 
ify Elastic Stop Nuts. For complete di- 
mensional and installation data write 
to Elastic Stop Nut Corporation of 
America, tauxhall Road, Union, N. J. 
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FOR FASTER PRODUCTION PLUS 


OUNth CONVERSTIOV 


standardize on MUI T / PRES. S 


7 = ee a RT eee 7 


V4 ide-range adjustability of action makes 
Multipress the quick, high-production answer to 
an amazing variety of manufacturing needs — ord- 
nance jobs included. This easy adaptability pays 
a bonus every time you switch from one type of 
Operation to another —now or later. You can con- 
vert rapidly, for fast production and better results, 
when you standardize on Multipress equipment. 
And early deliveries on most Multipress equip- 
ment give you another break on your production 
planning. 


Here are some available Multipress features 
that bring you these profitable advantages: 


1. FULLY ADJUSTABLE: 

Stroke Length 

Tonnage 

Ram Troverse Speed 

Pressing Speed 

Ram Dwell or Time Delay 

Ram Cycling (automatic) 
Single or Sequence 
Vibratory Ram Action 








any 


-~* 2. EASILY EQUIPPED WITH: 
wa Multipress Index Table Feed 

Multipress Dial Feed Tables 
a 





Multipress Harmonic Stock Feed 
Hopper Feeds 
Standard Tooling Fixtures 





3. WIDE RANGE OF SIZES 


WRITE TODAY: 
for full details on the 
versatile Multipress 
and its wide range of 


8 Frame Sizes 

11 Tonnage Capacities 
Interchangeable Power Units, 
Cylinder Assemblies and 





f —=y 
Wendl | 
» 





accessory equipment. 


DENISON 
drOllicaz 


The DENISON Engineering Company, 1205 Dublin Road, Columbus 16, Ohio 


i Contro! Valves 


4. PLUS: 


Good Deliveries 


1 to 50-ton capacities 
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...and Cut? 
the Cost 
... With 


RED SEAL POWER 








SMALL AIR-COOLED ENGINES 


In addition to 4- and 6-cylinder 
liquid-cooled engines from 13 
to 188 h.p., Continental builds 
10 four-cycle air-cooled models 
for a wide range of industrial 
uses requiring from 1/2 to 2! 
h.p. They are backed by service 
and parts in every community. 
For information on this line, 
please address Air-Cooled En- 
gine Division, 12800 Kercheval 
Avenue, Detroit 14, Michigan. 


MODEL AA7 











Road building is only one of many types of defense construction 
where work is speeded and money saved by use of Continental- 


powered equipment. 


You find Red Seals of varying sizes and specifications in more 
and more leading makes of shovels, cranes, conveyors, drag- 
lines, winches and pumps at the pit; in trucks hauling materials 
to the job; in mixers, trenchers, earth-movers, spreaders, rollers, 
and other machines at the job site. They deliver their full work 
quota at lower cost, with less down time, because each is 
engineered expressly for its job—built to do one thing and do 


it well. 


PARTS AND SERVICE EVERYWHERE 


lontinental Motors {[orporation 


MUSKEGON, MICHIGAN 
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New Departure operates 


guns-and-butter plants 


Bu bearings are essential to the products 


ot our industrial might 


The ball bearings that serve miilions of automobiles, 

trucks, tractors, farm implements, electric motors and industrial 
machinery are of the same materials, the same heat treatment, the 

same methods of precision manufacture as those required for mechanized 
warfare and electronic instruments. Thus conversion from one 

¢ 


to the other at New Departure is largely a matter of 


changing the emphasis on types and sizes. 


The productive capacities of the world’s largest ball bearing 
factories are your assurance of the best possible 


production of your requirements. 


New Departure’s engineers and vast resources — 


sky, Ohi 


for research are freely at your disposal a 


NEW DEPARTURE 
thtiny 2» BALL BEARINGS 


NEW DEPARTURE © DIVISION OF GENERAL MOTORS © BRISTOL, CONNECTICUT 
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Looking For Machines 








To Help Do 
A 


em 








Job.... 





Here’s an interesting and commendable record: 
Every machine—agricultural or industrial, 

new or modernized—equipped with a CLARK 
designed transmission-axle driving unit is 
performing with efficiency and dependability. 


This shouldn’t surprise anyone—for 
CLARK brings to the assignment a 
seasoned and resourceful 
engineering experience 

that goes back 35 years. 


The Clark Drive-Unit is on the 
lookout for heavy duty machines 
that might well benefit from 

a closer acquaintance. 


PRODUCTS OF CLARK — TRANSMISSIONS + AXLES * AXLE HOUSINGS «+ TRACTOR DRIVE 
UNITS « FORK TRUCKS AND TRACTORS + POWERED HAND TRUCKS + GEARS AND 
FORGINGS « ELECTRIC STEEL CASTINGS 


size book briefty describes CLARK EQUIPMENT COMPANY « BUCHANAN, MICHIGAN 
and illustrates Clark Products. 
You are invited to send for it. Other Plants: BATTLE CREEK and JACKSON, MICHIGAN 
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Reduce the use of critical alloys 
in gas turbine structures 


N-A-X AC9I15 ALLOY STEEL offers a means of 
reducing the use of critical alloy steels of 
the “stainless” type in gas turbine and sim- 
ilar applications. In specific cases it has re- 
placed over half the amount of strategic 
material originally required, with no sacrifice 
of quality. 


N-A-X AC9I15 ALLOY STEEL has high strength 
and toughness values at temperatures rang- 
ing from 70° F. to +1,000° F. It can be 
readily cold formed into the most difficult 
shapes; its response to welding by any 
process is excellent. It must, however, be 
suitably coated for protection against cold 
or hot corrosion. 


N-A-X AC9I15 ALLOY STEEL is available in bars 
as well as flat rolled products. Investigate the 
outstanding properties and characteristics of 
this steel and, through its use, conserve the 
critical material so necessary to our nation. 


ALLOY STEEL 


GREAT LAKES STEEL CORPORATION 
N-A-X Alley Division e Bypree, Detroit 29, Michigan 


\ 


CORPORATION 
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HMlways give mow than you promise 


STUDEBAKER 


There were five Studebaker brothers: Henry, Clem, John, Peter and Jacob 
They were a combination of American stock that included the talents of 
blacksmith, financier, farmer, merchant and pioneer 


From the lengthened shadow of their blacksmith and wagon-building shop 
started in South Bend, Indiana, on February 16, 1852, has grown Studebaker 


the world’s largest independent manufacturer of motor cars 


Although the product, personalities, factories and customers have changed 
through the years since 1852, there is visible continuity of the policy that has 
been the mainspring of Studebaker's century of progress 


“Always give a little more than you promise.” 


a 
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THE NEW 1952 


...a tribute to 100 years of 





Jacob Studebaker 





giving more than promised 


= 


.4 
+ 
John M. Studebaker 


Clem Studebaker Henry Studebaker 


i 


Peter Studebaker 


Since 1905, Spicer Equipment has helped Studebaker build 
its world-wide reputation for Quality Motor Vehicles 


Spicer has furnished the axles, universal joints and 
propeller shafts for millions of the passenger cars made 
by Studebaker since 1905. And for many years Spicer 
universal joints, propeller shafts and light delivery 
truck axles have been used in Studebaker commercial 
and armed forces vehicles. From the broad foundation 
of its first century of success, Studebaker looks for 
ward into another century of growth and expansion 
Spicer joins the entire automotive industry in best 
wishes for continued progress 


SPICER MANUFACTURING 


Division of Dana Corporation « TOLEDO 1, OHIO 


> 


TRANSMISSIONS * UNIVERSAL JOINTS * BROWN-LIPE AND AUBURN CLUTCHES * FORGINGS * PASSENGER CAR AXLES + STAMPINGS * SPICER “BROWN.-LIPE” 
GEAR BOXES + PARISH FRAMES » TORQUE CONVERTERS » POWER TAKE-OFFS » POWER TAKE-OFF JOINTS + RAIL CAR DRIVES * RAILWAY GENERATOR DRIVES 





NOW you can ROLL Lea 
light and power 


RIGHT 70 THE JOB 


\ 


Circuit breaker for 
full worker pro- 
tection. Entire unit 
fully grounded. 


Power and Light Unit provides 
8 grounded electrical outlets, 
two flood-light sockets, circuit 
breaker and toggle switch for 


lamps. 


Lighting heads with four flood 
lamp sockets (or infra-red 
heat upon request), one du- 
plex outlet and circuit breaker 
teggle switch control also 
se available. 
Sturdy, all-stee!l tubular car- 
rioge. May be elevated to 5'/2 


 -- ft. or can be rolled under jobs. 


> 


with National Electric’s 








_ Power head on ball- 
and-socket swivel 

L locks inte any hori- 
zontal or vertical 


<\ » salt position. 


\ 

\. Heavy duty, Neo- 
\ ’ prene jacketed In- 
U\ \\ destructo cable 


X\ 


Rugged, non-conductive 
wheels resist chemicals, 
21 ft., three- moisture, oil. 





conductor, 12 


& 
‘ A.W.G. power 
\ 








ROLLA-DUCT ELEVATED 


Portable branch circuit extensions designed to trans- lighting or general maintenance. Rolla-Duct sup- 


port power, light or heat to maintenance and con- plies light and power wherever the standard wiring 


struction jobs. system Is inconvenient to use. 


Rolla-Duct mounted units carry an approved rating 
for 20 ampere loads, 115 volt operations. 


Listed by Underwriters’ Laboratories, Inc. 
No need to relocate light and power outlets to Sold Thru Leading Electrical Wholesalers. 
meet extra demands of assembly lines, temporary 


IDEAL FOR ARMED FORCES BASES GENERAL MAINTENANCE 
Write for om pl te information on Rolla-Duct. Use the handy M pon. e I National Electric Products Corporation 
! 1383 Chamber of Commerce Building 
= Pittsburgh 19, Pennsylvania 


L >: 
—— = 


National Electric re A 


Please send me complete information on 
Rolla-Duct. | am interested in using it for 


PROCULCTS CORPORATION the 
Po 


Company 
Address 


| 

| 

I 

! 

| 

| Name 
| 

I 

L 
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URING World War II, Fruehauf and: Army 
Ordnance engineers successfully developed the 
Full-Automatic, Cab-Controlled Van-Semi-Trailer 
for maximum safety and efficiency in moving explosive 
powder. Nearly 3,000 of these exclusive Fruehauf 
units were built. They received universal acceptance 


by both government and privately operated plants 
throughout the country. 


An improved Fruehauf Powder Haul Van is now 
available. An outstanding example of Fruehauf en- 
gineering and manufacturing experience, it incorpo- 
rates every possible special safety feature to eliminate 


human contact with the Trailer and minimize powder 
hauling hazards. 


Hazards Minimized by these Special Safety Factors 


1. All interior body surfaces are of non- 
sparking non-ferrous metals. 


and optional side doors swing back 
parallel to Trailer sides for most effi- 
; taterior walls and doors are lined with cont leoding and unloading. 
: d weed fastened with brass 5. All outside panels are completely 
nme. weather-lapped, and watersheds 
above doors prevent leakage. 
All wiring is protected by conduit 


and weatherproof junction boxes and 
connections. 


FRUEHAUF TRAILER COMPANY ¢ DETROIT 32, MICHIGAN 





3. The sturdy ook floor is fastened by 


brass bolts to a steel sub floor. 6 


4. Maximum-opening full-width rear doors 


FRUEHAUF Jraslers 
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FRUEHAUF 
Full Automatic Supports 


add Safety — Save Time, 
Effort, Cost. 





FULLY AUTOMATIC COUPLING 


Coupling is completely cab-controlled. The driver sim- 
ply backs the tractor under the Trailer, which locks 
the king pin and raises the automatic supports in 
one motion. There is no cranking. 


FULLY AUTOMATIC UNCOUPLING 


Uncoupling is quick, safe, and completely cab- 
controlled. The driver merely operates a hand lever 
inside the cab to disengage the king pin, then 


drives away. Supports are automatically lowered 
and locked in the down position. 


FULLY AUTOMATIC CONNECTIONS 


lights and mechanical brakes are automatically 
connected through the heflow king aa during 
pling, and ti di 





d during 
uncoupling. Brakes are set  eutemationly to pre- 


vent rolling when Trailer is uncoupled. 


AcTIS 
HUMAN CONT? NATED! 


VER NEVER 
THE DRI LEAVES THE CAB! 


“ENGINEERED 
TRANSPORTATION’ 
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Pin-pointed for its target... 


Increasing air speeds and higher level flight pose 


to ultra-fine tolerances—is essential. Such are the 


ever tougher problems for bombing accuracy. Finer 
and faster target pin-pointing requires bombing 
mechanisms of extraordinary precision and almost 
instantaneous action—yet they must function flaw- 
lessly under the most rigorous conditions. Not only 


engineering ingenuity but precision manufacture 


skills that Arma provides in close collaboration 
with our Armed Forces in designing, developing 
and producing the complex instruments that 
strengthen our defensive striking power. Arma 


Vineola, N. Bad 


{merican Bosch Corporation, 


Corporation, Brooklyn, N. Y.; 


Subsidiary of 
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This 
Trade 
Mark 


ON ROCKETS ¢ SHELLS ¢ FUZES 


and other ammunition metal 
components assures the armed forces of 
highest quality, delivery as promised 


and fair price. 


HECO RESEARCH CENTER— 


This new experimental and testing 
laboratory is located in South Denver, 
oport from the main plant. 

Its alert staff and modern equip- 
ment will enable the company to 
broaden and increase its activity in 
ordnance research and development. 


HECKETHORN MANUFACTURING 
AND SUPPLY COMPANY 


Littleton, Colorado 


Contractors to the United States Armed Forces for Rockets, Shells, Fuzes, Research and Development 
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Winching out, and simultaneously loading, a 
scraper outfit on a construction project in 
Tennessee. Hyster D7N towing winch mounted 
on a Caterpillar D7 tractor equipped with 7S 
dozer and front cable control. 
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HYSTER Winches 


have R-E-A-C-H 
and Pull Power for any construction job... 


Hyster Tractor Winches are manufactured for use with Caterpillar 
D8, D7, D6, D4, D2 and DW-10 tractors. Included are Towing 
Winches, Worm Drive Winches, Hy-Speed Winches, Oil Well 
Servicing Winches, two and three drum Tractor Mounted Hoists. 


Construction men all know the job insurance 
provided by a Hyster winch mounted on a 
Caterpillar diesel tractor. The winch MOVES 
heavy equipment; RESCUES mud-bogged 
equipment; INSURES against work stoppage or 
down-time on any project using equipment; 
PULLS the tractor itself out of mud or other 
situations that have immobilized the unit. 

Hyster winches and other tractor tools are sold 
and serviced at more than 700 Caterpillar dealer 
stores around the world. Consult your dealer. 
Write for literature. 


HYSTER COMPANY 


2902-42 N.E. Clackamas, Portland 8, Oregon = 
1802-42 North Adams Street, Peoria 1, Illinois 


MORE THAN 40,000 SATISFIED WINCH OWNERS 
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ORDNANCE DESIGNERS: 


Are you designing— 
Engines « Lifts 
Vehicles ¢ Transmissions 


Hydraulic Steering 


Give you these important advantages 
Silent Operation « Compact Design « Dry Priming 
High Efficiency at all Speeds 


for 


Servo Power « Lubrication « Cooling 


Liquid Transfer « Maintaining Pressure 


Illustrated literature upon request 
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; GENERAL OFFICES: CLEVELAND, OHIO Z 
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9771 FRENCH ROAD . DETROIT 13, MICHIGAN 
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PROTECT Spot-Welded 
Hot-Riveted Assemblies f 


and Corrosion with..... 











WELDSEAL 


OU CAN'T GET BETTER PROTECTION against 

corrosion from moisture for the spot-welded 
and hot-riveted assemblies on many military 
and civilian products than Pittsburgh's Weld- 
seal Tapes. 
@ When applied between members, these 
tapes flow around heated areas and throughout 
the seam to form a positive seal that is tightest 
around the shank of the spot or rivet. 


@ Being mildly conductive, Weldseal Tapes 
can be used with standard welding equipment, 
without causing spark or sputter. Their adhe- 
sive qualities permit ready application to all 
reasonably clean metals. 

@ Weldseal Tapes are available in three 
thicknesses — .015”, .025” and .060”, and in 
any width from 12 inch to 12 inches. 

@ Samples of these remarkable tapes are 
available for experimental work. Our engineers 
will also be glad to consult with you on sealing 
problems without cost or obligation. 


Pittsburgh Also Offers Nu-CHROMSEAL 
And FABSEAL Tapes 


@ Nu-Chromsedl is a solid, pliable compound 
in a film of fixed thickness for sealing lap joints 
or butt seams in metal, wood or fiber. 


@ Fabseal is an impregnated fabric for sealing 
between metal, wood or fiber members. 
e + s 
PITTSBURGH PLATE GLASS COMPANY 
Industrial Paint Division, Pittsburgh, Pa. 


Factories: Milwaukee, Wis.; Newark, N. J.; Springdale, Pa.; 
Atlanta, Ga.; Houston, Texas; Los Angeles, Calif.; Portland, 
Ore. Ditzler Color Division, Detroit, Mich. The Thresher Paint 
& Varnish Co., Dayton, Ohio. Forbes Finishes Division, Cleve 
land, Ohio. M. B. Suydam Division, Pittsburgh, Pa. 


PITTSBUR 


PAINTS e GLASS e CHEMIC 
,t'$3 888. 8 i eo oe 


May-June, 1952 























YOU COULD EXPRESS THIS PROBLEM AS 


(“émperature ) Xx (Corrosion) (Fabrication) 





Cost 


The day after VJ-Day, engineers from a leading 
appliance manufacturer showed us plans for their 
postwar refrigerator with a great new feature- 
a king-size freeze chest. But the size increase 
threatened prohibitive costs. And no combina- 
tion of metals so far had satisfied the requirements: 
Fast heat transfer; corrosion resistance; ease of 
fabrication. They asked, “Can we do it eco- 
nomically in aluminum?” 

Now the freezer is simply a sheet metal box 
with passageways around it to conduct the re- 
frigerant. Knowing that aluminum is an excellent 
conductor of heat, we suggested that the evapora- 
tor be made by brazing aluminum tubing to 
aluminum sheet. ‘“‘Sounds good,” they said and 
together we started designs. 

Aluminum Research Laboratories found the 
answer to the first important question: Alumi- 


num is compatible with most commonly used 
refrigerants. 

Alcoa’s Process Development Shops suggested 
an amazingly simple fabrication process, ‘Place 
the tubing on flat brazing sheet and furnace braze 
the assembly. Then form the unit into box shape.” 
The first 25 units were made in this manner—a 
process so practical and economical that it hasn’t 
changed since. You'll find aluminum freezers, 
formed by this method, in a great many refriger- 
ators today. 

This case is typical of the problems Alcoa men 
undertake and solve. The same research, test and 
development facilities stand ready to help you 
make the best possible use of aluminum for 
defense needs. 

ALUMINUM COMPANY OF AMERICA, 
850E Gulf Building - Pittsburgh 19, Pennsylvania, 
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on all finishing 
problems 





1 Technical help on 
FINISHING METHODS 


Do you spray, dip, flow-coct or all three? 
Sherwin-Williams’ wide background of ex- 
perience in all types of production finishing 
methods—including electrostatic, automatic 
ond hot spray—-may help you solve produc- 
tion problems, whether defense or civilian. 


2 Specialized help on 
FINISHING MATERIALS 


Sherwin-Williams Industrial Production Line 
Finishes include a complete line of primers. 
reducers and finish coots for air drying and 
baking, for wood and metal, especially de- 
signed to meet civilian production line re- 
quirements. 


3 Industry-wide experience 
on FINISHING DEVELOPMENTS 


Sherwin-Williams’ broad experience in finishes 
ond finishing systems for all types of products 
provides every industry the benefit of improve- 
ments in materials and techniques developed 
in other specialized fields. 


-»* of 


Sweawin-Wiuiams 
ONODUSTRIAL REStaRcH 


May-June, 1952 


SHERWIN Ly /474,4h,) 
WILLIAM 


, WILLIAMS 


FINISHE INDUSTRIA 
FINISHES 


PRODUCTION LINE 
too ! 


How well a finish for use on your defense contracts fits government 
specifications is only part of the problem. The other part is ou 
well it fits your existing facilities and production line set-up. 

Sherwin-Williams offers the benefits of industry-wide experience 
on both counts. In the production of specification finishing materials, 
this experience extends through two World Wars. In providing 
technical assistance in converting any portion of your production, 
with least possible modification in equipment, Sherwin-Williams 
offers the services of Industrial Finish Specialists with broad ex- 
perience in both civilian and defense production finishing. 

If you have any problems involving the use of finishes to meet 
government specifications, it will pay you to investigate the help 
that Sherwin-Williams can offer. Call, wire or write. The Sherwin- 
Williams Co., General Industrial Division, Cleveland 1, Ohio. 
Industrial Zone Offices located in Philadelphia, Pa., Newark, N. J., 
Chicago, Ill., Cleveland, O., Grand Rapids, Mich., Atlanta, Ga., 
Dallas, Texas and Oakland, California. 


SHERWIN-WILLIAMS 


INDUSTRIAL FINISHES 
for defense production ... for civilian production 











MATERIALS-HANDLING 


Panel discussions on how 
casters help reduce the 


“Reducible 30%” * 


FORUM! 


Write us how you've used 
casters to solve specific 
handling problems 
$25.00 will be paid for 


material used. 





A SERIES PUBLISHED BY BASSICK, WORLD'S LARGEST MANUFACTURER OF CASTERS AND FLOOR PROTECTION EQUIPMENT 





‘“FLOATING-HUB” WHEELS 
PROTECT LOADS 


In Bassick’s unique “Floating-Hub” 
construction, the caster wheel, spring- 
controlled, actually “floats” in the 
frame, providing mechanical resiliency 
between the rim and axle 

It makes trucks and portable equip- 
ment as easy riding as a fine automo- 


bile 


LIQUID SPILLAGE PREVENTED 


Slosh and spill of liquids in food 
carts, portable plating tanks, etc., 
equipped with Bassick’s “Floating- 
Hub,” is minimized. 








All Wheels in 
Contact with Floor 
at All Times 


The “Floating-Hub” construction 
keeps all wheels in contact with the 
floor, even on rough bumpy surfaces. 
The result is an even load distribution 
and elimination of destructive caster 


shimmy. 


GREATER SECURITY 
FOR EASILY- 
co | DAMAGED LOADS 


The smoother, more even ride of 


Inn 
=| dddas 
& 

4 


i “Floating-Hub” safeguards the move- 
; d ddd ment of highly-finished auto bumpers, 
ceramic products, glass and china ware, 
loose loads of small parts...innumera- 


ble fragile loads. 
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Shock Absorption Important 
Advantage of ‘‘Floating-Hub”’ 


The “Floating-Hub” rides with the 
punch, backs away with the blow and 
at the same time starts its climb. This 
unique ability reduces impact force. 
That's why it’s vitally important on 
power-pulled trailer trucks. 








IS REDUCED 


With “Floating-Hub,” there is less 
stress on trucks and dollies because the 
wheels absorb the bumps. There is less 
wear on floors because the “Floating- 
Hub,” not the floor, takes the impact. 
The casters and the equipment last 
longer. 


890 





Full details available 
upon request 


Bassick’s “Floating-Hub,”’ in a wide range 
of sizes (6 to 16 in.) for a wide range of 
jobs, costs only slightly more than ordinary 
casters. Write for Catalog 124A. There is 
a local distributor of industrial supplies 
handling casters and wheels for every need 
Factory engineering assistance readily avail 
able. THE BASSICK COMPANY, Bridgeport 
2, Conn. In Canada: Belleville, Ont. 











%* According to cost ana- 

lysts, materials-handling 

about 30° of total cost) 

affords about the only 

real opportunities for 
‘ cost reduction today. 
yt 
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MAKING MORE KINDS OF CASTERS (MAKING CASTERS 00 MORE WARNER 
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CARRIAGE 


MASTER LEAD \ 
CYLINDER / HAND WHEEL 


L.C.8. MASTER MASTER CYLINDER ) 
LEAD HEADSTOCK J FOLLOWER ARM 


LOCATE AND EVALUATE GEAR ERRORS 


GUICKTY 3d) ACCURATELY 


Errors in each of the several gear characteristics can be quickly analyzed and 
evaluated on the Red Ring Universal Gear Checker. 
This instrument with 5 interchangeable heads indicates errors in tooth size, 


spacing, helix angle, lead, eccentricity, parallelism and wobble. This Checker is 
rugged enough for the production shop—sensitive enough for the gear laboratory 
—simple enough for the average shop man to use effectively. No special skill is 
required—ideal for the rapid inspection of mass-produced gears. 

For more detailed information and specifications ask for Bulletin C-51-6. 


SPUR AMD WELICAL 
GEAR SPECIALISTS 


OMGIMATORS OF ROTARY SKATING 
AO ELUPTOID TOOTH FORM 


JZ NATIONAL BROACH & MACHINE CO. 


5600 ST. JEAN DETROIT 13, MICHIGAN 


> 


WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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Receptacles and Cookware 














The new Cellulor Laminated i ee 
Unicel Retrigerator-Box Car 


America’s need for increased productio or 
overall industrial effort—has never been greater. 


Like hundreds of other American manufacturers, 





_ Pressed Stee] Car Company is helping to fill 


I that need. Besides making the wide range of 
products you see in this advertisement—and 
Tege| s : making them well—Pressed Steel Car Company 
] + ey 4 


is constantly alert to new production possibilities, 


> 








Milk Can Washing Equipment 





newer and more diversified products and markets. 











This “widening of the circle” is not only 
important to America’s progress and prosperity. 


It is equally essential to the nation’s defense. 


<i 
2§C PRESSED STEEL CAR COMPANY, INC. 
6 No. Michigan Avenue, Chicago, Ill. 
230 Park Avenue, New York 17, N. Y. * 25 Broad St. (Export) New York 4, N. Y. * 314 No. Broadway, St. Louis 2, Mo. 


Me. Vernon Car Manufacturing Division * Solar Sturges Manufacturing Division + Jahn Trailer Division 
Erie Manufacturing Division + Unicel Division * Chicago Steel Tank Company + Rice & Adams Equipment Division 
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Editi Way -YO.WRE ON 


THE ROAD TO BETTER 
POWER BRAKING! 


There's no need to be puzzled about the question of efficient 
power braking for any commercial vehicle. Where the 
preference is for a hydraulic system, Hydrovac, with over 
two and a half million installations, has proven itself the 
undisputed leader in its field. And for vehicles where air 
actuated brakes are the choice, the new Bendix Air-Pak 
gir-hydraulic power braking unit is foremost in its field. 





Air-Pak, similar in design and principle to the Hydrovac, 
changes air pressure into hydraulic pressure by means of 
two direct connected pistons, thus combining all the well 
proven advantages of hydraulic brake action with an air 
brake system. 


Products of twenty-five years of practical braking experi- 
ence, these outstanding power braking systems offer 
faster, more positive and better controlled braking. And in 
both the vacuum and the air actuated units, brakes can be 
applied instantly by foot power alone—a safety factor of 
tremendous importance. Remember, regardless of size of 
vehicle or whether your preference is for vacuum or air 
actuated brakes, for the industry's finest power braking 
systems—specify Bendix* Hydrovac* or Bendix Air-Pak. 


‘REG. U. 5. PAT. OFF, 





Bendix 


BRAKING HEADQUARTERS for the AUTOMOTIVE INDUSTRY Pr oduc 1s 
BENDIX - tivision- SOUTH BEND Division 


Expert Seles: Bendix international Division, 72 F ifth 
Ave., New York 11, N.Y. « Conadion Soles: Bendix- 
Eclipse of Caneda, lid., Windsor, Onteric, Conede 
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~ Pratt e Witney 


FIRST CHOICE FO} 








Backbone of America’s industrial might is her power to mass produce, to create more and better 
things at lower cost. Modern mass production, involving the highly accurate duplication of com- 
ponents, depends in turn on the basic ability to measure with millionth-of-an-inch accuracy. This 
ability is, to a great degree, the result of Pratt & Whitney's establishment of the standard inch, 
accurate to millionths, and the creation of the Standard Measuring Machine nearly 70 years ago. 


Today, the highly integrated Pratt & Whitney plant of over 1,060,000 square feet houses a wealth 
of skill, knowledge and experience. The expert craftsmen and specialists in the several divisions of 
this unique organization . . . working as a team and with complete interchange of technical knowl- 
edge and proficiency . . . design, develop, prove and produce a wide variety of Pratt & Whitney 
precision Machine Tools, Cutting Tools and Gages . . . the finest ever made to meet the exacting 
demands of industry. 


Extreme accuracy .. . to a degree once believed impossible . . . is today a vital industrial necessity 
in both small shops and huge production plants. And always, your First Choice For Accuracy 
is Pratt & Whitney. 


—— — — 5 


Pratt « WHITNEY 


DIVISION NILES-BEMENT-POND COMPANY 
WEST HARTFORD 1, CONNECTICUT, U.S. A. 
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PRATT & WHITNEY © DIVISION NILES -BEMENT-POND COMPANY 








The Finest 


ELECTRICAL 
CONNECTOR 


MONEY CAN 
Buy! 


SCINFLEX sscvme 


LOW MAINTENANCE BECAUSE 
IT PERMITS SIMPLICITY 





When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It widtanle maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 


* Moisture-Proof « Radio Quiet « Single Piece Inserts * Vibration-Proof « 
Light Weight ¢ High Insulation Resistance « High Resistance to Fuels 
and Oils « Fungus Resistant « Easy A y and Di bly « 
Fewer Parts than any other C 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 
SIDNEY, NEW YORK 


Export Sales: Bendix International Division, 72 Fitth Avenue, New York 11, N.Y 
FACTORY BRANCH OFFICES, 118 E. Providencia Ave., Burbank, Calif. ¢ Stephenson 
Bidg., 6560 Cass Ave., Detroit 2, Michigan © Brouwer Bidg., 176 W. Wisconsin 
Avenue, Milwaukee, Wisconsin © 582 Market Street, Son Francisco 4, California 
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METALWORKING 
MACHINERY 


Cold Headers for Bolts, Screws, etc. 





Bolt Head Trimmers 
Screw Thread Rolling Machines 
Nut Forming Machines 
Nut Tapping Machines 
Screw Slotters 
Rivet Drillers 
Power Presses of all Kinds 
Eyelet Machines 
Small Arms Ammunition Machines 
Collapsible-Tube Machines 
Thread Rolling Machines for Shells 
Wire Drawing Machines 
Rolling Mills for Sheets and Strips 
Rod and Tube Mills 
Flatteners and Straighteners 
Gang Slitting Machines 
Swagers, Pointers, Coilers, Winders, etc. 


S>ecial and Miscellaneous Machines 











WATERBURY FARREL 
FOUNDRY AND MACHINE COMPANY 


Connecticut, U.S. A. 


SALES OFFICES: 
CLEVELAND 


Waterbury 


el, iler. Vie) MILLBURN, N. J 
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Filling theBreach 


at 250 Rounds Per Hour 
























iT BANDS W-S SEMI-AUTOMATIC SHELL BANDING PRESS 
TiS iize)-2..t ad For Conventional Bands or Powdered Metals 


Here's a machine that's setting new daily production records right at the shell 
banding station . . . with rates up to 250 per hour on 90, 105, 120, and 155 MM 
ordnance. 

With exception of the loading operation, control is entirely automatic. Pressing 
the “cycle-start” button causes twenty-four synchronized rams to move in 
radially upon the shell, exert preset pressure, and dwell for an automatically 
timed period. Another push-button operates the automatic air-ejector. 

Where unit work pieces are large and heavy, this kind of mechanized opera- 
tion and handling pays off in increased man-hour productivity even over ex- 
tended work periods. The proven design provides the maximum in trouble-free 
availability and low maintenance . . . You get less rejects. Capacity 500 Tons 
... overall height 3 ft. . . . floor space required 8’ 6” x 6’ 0”. 

Write for complete details of this latest revolutionary development in our 
national preparedness machine. 


WATSON- STALMANM HYDRAULIC MACHINERY DIVISION 


Factory and Main Office: 
ESTABLISHE y 
@ 1668 165 Aldene Rd., Roselle, N. J. 


, ». Branch Off.: 228 N. LaSalle, Chicago Ill. » Manufactured in Canada by Canadian-Vickers, Ltd., Montreal 
W-S Complololine HYDRAULICS . . . THE SHORTEST DISTANCE FROM PRODUCTION TO PROFIT 
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mmouy onvevors WHY not get BOTH 


dl 
— Superior components PLUS “a Insincering ingenuity 





Wheels are 
drop-forged 
and internally 
machined to 
extremely close 
tolerances. 


Effective sealing 
of wheel & 
bracket keeps 
out dust & dirt 


Raceways are 
induction 
hardened. 
High load ca- 
pacity is based 
on entire as- 
sembly — not 
just on bearing. 


Building 3.5-inch rockets, modern version of World War II 
bazooka, with the help of Link-Belt Overhead Trolley Con- 
veyors. This parts storage conveyor, 600 feet long, has 180 





carriers, spaced 40 inches apart 


Rugged, one-piece 

bracket and clevis are ; Trolley can replace 
drop-forged and heat- other makes with- 
treated — fewer parts out disturbing 
to maintain. yo chain's operating 


position, 


Clevis pins are locked in 
bracket, cannot rotate. 
Bracket wear is mini- 
mized. bodies for these 3.5-inch rockets are carried on this 112 
Link-Belt Overhead Trolley Conveyor. The carriers, 
30 inches apart, were also made by Link-Belt. 





, & can make your overhead trolley conveyor Link-Belt Overhead Trolley Conveyors do all 


dollars go farther by calling in Link-Belt while these jobs to release valuable manpower for 


you re | the planning stage. Link-Belt productive work to increase output. And 


makes the finest trolley on the market today 
Equally important, our specialists can draw on 
the world’s largest, most varied background of 


conveying and power transmission application. 


Bringing parts to workers and taking them 
away. Drawing raw materials from stock at 
correct intervals. Synchronizing operations to 


eliminate bottlenecks. 


they free floor space, too 


Why not have a Link-Belt engineer help you 
and your consultants plan peak production re- 


sults? Write for Book 2330 for all the facts. 


OVERHEAD TROLLEY CONVEYORS 


LINK-BELT COMPANY: Chicago 8, Indianapolis 6, Philadelphia 40, Atlanta, Houston 1, Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, 


Toronto 8, Springs (South Africa). Offices in principal cities. 
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Buys Many 
Rotating Bands 
from WOLVERINE 


These rotating bands are made of Wol- 
verine seamless tube of either copper or gilding 
metal in the following sizes: 20mm, 60mm, 75mm, 
76mm, 90mm, and 105 mm. They are produced 
under most exacting specifications. 

Wolverine engineers are continually 
carrying on research in the development and 
production of many items required for the defense 
program, and in past emergencies Wolverine has 
been one of the many important sources for also 
military equipment which called for tubing in 

STEEL PRIMER TUBES 
some form or another. 

Wolverine's long experience exclusively We have produced quanti- 
in tube making—dating back through several | ties of steel primer tubee— 
emergencies—embodies a specialized skill and 
talent to meet the most rigid demands in the 
production of tubing and tubular parts. 











both in low carbon steel and 





in brass in accordance with 
government specifications. 
WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 


N ORPORATED 
Manufacturers of seamless, nonferrous tubing 


1467 CENTRAL AVENUE + DETROIT 9, MICH. 





If it tubular, we con } 
your prints for c« 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
Sales Offices in Principal Cities 
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BARNES 


Here are only a few of the pieces of 

equipment built by W. F. and John 

Barnes for ordnance. In addition to many other indi- 
vidual pieces we have designed and built an entire plant 
for the automatic production of 155 mm high explosive 
shells. Other projects of similar magnitude are now in 
progress. We will be glad to work with you on any ma- 
chining or processing problems pertaining to ordnance. 


Shell Banding Machinery 


Banding equipment is available for a wide 
variety of shell sizes. The photograph illus- 
trates a 105 M M shell ejected from the 
banding head and ready to be automatically 
transferred to a take-away conveyor. The 
automatic features and gentle handling 
methods of the Barnes Banding Machine 
has permitted successful banding of live 
ammunition in renovation programs. 
Notching heads, band resizers, band gaging 
units, band deburring equipment and con- 
veyors have been developed as accessories to 
insure correctly banded shells. New shells 
can be banded at rates up to 300 shells per 
hour. The machines are also capable of 
banding shells where specifications call for 
a minimum content of metal in the band. 


Cavity Facing Machinery 


Other developments for ordnance work include machines 


for facing the explosive shell charge. This equipment 
can be furnished to accommodate shells from the 57 
M M co the 8 inch including 2.36, 3.5, 4.5 rockets, and 
the 4.2 mortar. Complete hydraulic operations, an ab- 
sence of electrical controls and motors within the bar- 
ricaded cubicle and full safety interlocks have eliminated 
the need for an operator inside the hazardous area. Signal 
lamps are included to inform the operator of the ma- 
chine’s performance. The machine shown was designed 
for the 3.5 rocket. The Barnes transfer fixtures which 


carry groups of six rockets through 
We som 


the facing operation are used 
BARNES 


throughout the load line for other 
operations. 


ie 


PROCESS EQUIPMENT DIVISION 


and 
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32@ SOUTH WATER 


Wea 
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Special Conveyors 


Special conveyors of all types 
have been designed for various 
processing arrangements. The 
illustration above represents but 
one example. Note the three dif- 
ferent types of conveyors. In ad- 
dition, we design and build all 
types of chip conveyors. 


Electrical Circuits 
and Controls 


Complete electrical circuits 

and controls have been de- 

signed by W. F. and John 

Barnes for a wide variety of in- 

stallations. Shown to the right 

is the control desk. The desk 

has switches and pushbuttons 

for manual operation in reg- 

ular or special sequence when 

desired. Manual switches also 

permit sectionalizing the ma- 

chines so that only certain 

parts will work if desired. Lamps on the vertical face of 
the desk burn bright or dim in sequence to keep the 
attendant informed of the status of the machines func- 
tions and to give notice of any misoperation. 


Free Additional Literature 


is available on all Barnes Ordnance 
equipment. Since it is impossible to 
give the complete scope of opera- 
tion in this restricted space, we 
invite you to write for the com- 
plete Barnes Ordance book. Ask 
for bulletins 0000. 


JOunN 


STREET, 


ROCKFORD, ILLINOIS 


ORDNANCE 











Equipped with a DoMor elevating loader, this No. 12 Motor Grader loads “Cat” W10 Wagons, pulled by 
“Caterpillar” DW10 Tractors, with 1,950 cu. yds. of fill per day on a road-building job neor Carmi, Illinois. 





~ All-round road builder 


Tu “Caterpillar” Diesel No. 12 Motor 
Grader walks off with the honors where 
strength and versatility are called for in tough 
grader jobs. 

Rugged. all-Caterpillar” construction, 
ample power and traction, full blade-angle 
all these fac- 
tors give the No. 12 its big work capacity and 


range. simplicity of operation 


versatility on all kinds of highway building 

and maintenance. 
“Old Reliable.” 

mous grader, is not only a master hand at 


as road men call this fa- 


rough grading, ditching. bank-sloping, spread- 
ing and finishing. Equipped with a DoMor 
elevating loader, it also doubles as an efficient 


loading machine. 


Good equipment is valuable property these 
days. It’s worth taking care of. A few minutes 
of proper maintenance daily will pay off in 
many extra hours of trouble-free work life. 


CATERPILLAR, PEORIA, ILLINOIS 


CATERPILLAR 


$s pers 
woive gk 
pres Si, OTe get 
anere wine OU 
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ALL FULLY INFORMED ON SPECIFICATIONS 
AND REQUIREMENTS OF ALL GOVERNMENT BRANCHES 


. 
. 

. e . : , " 
Strategically located to serve suppliers of all government services, Wirebound Box 
manufacturers are in excellent position to meet your shipping container needs. Parts 
boxes, equipment crates, over-packs and food containers are but a few of the multitude 

{UIE I 
of uses for which Wirebound containers are adaptable. Wirebound manufacturers 


are informed, experienced and technically trained to design, produce and 
pre-test scientific containers for each use. Make it a point to consult 


your nearest Wirebound supplier or write for full informa 
. . 


Wirebound Box Manufacturers A ation 
Room 1163, 3. South LaSalle Street, Chicago 4, Illinois*® 


we 


MMERSION HEATER BOX 




















484 (8 DIESEL TANK ENGINE CYUNDER BLOCK 8OX 


BOXES & CRATES 
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Put Bundyweld Tubing into that part of yours 
and get improved performance. Put Bundyweld 
through your production lines and get lowered 
fabrication costs. 


If you need design or fabrication help, depend on 
Bundy skills, the industry’s finest, to save you 
time, materials, money. If you choose, have 
Bundy fabricate and ship your parts—in any 
quantity and on time. Write for catalog today 
Bundy Tubing Company, Detroit 14, Michigan. 

\ 


, / 
* 


/ 
ol 
" \\ D nt eo” 


ndyweld — 


Leakproof Lightweight 

High thermal conductivity Machines easily 
High bursting point Takes plastic.coating 
High endurance limit Scale-free 
Extra-strong Bright and clean 
Shock-resistant No inside bead 


DOUBLE-WALLED FROM A SINGLE STRIP Ductile Uniform 1.0., 0.0. 


——~ 
BUNDYWELD {tS BETTER TUBING x 


NOTE the exclusive 
" patented Bundyweld 








beveled edges, which 
offord a smoother 
joint, absence of bead 
Bundyweld starts as continuously rolled passed through a fur- Bundyweld, double sizes uP ond less chance for 
a single strip of twice around later: nace Copper coaot walled ond brazed TO %* 0.0. any leakage 
copper-coated steel ally into a tube o ing fuses with steel through 360° of wall 
Then it's uniform thickness, and Presto contact 





Bundy Tubi ib and R® ti Cambridge, 42, Mass.: Austin-Hostings Co., inc, 226 Binney St 7 Chattancoge 2, Tenn. Peirson-Deakins Co, 823-824 
Chattanooge ome Bidg. @ Chicogo 22, il; Lapham-Hickey Co., 3333 W. 47th Ploce Elizabeth, New Jersey: A.B. Murray Co., inc. Post Office Box 476 « PI 3, Pena. 
Rutan & Co., 1717 Sansom St Son Francisco 10, Calif: Pacific Metals Co, Ltd, 3100 19th St . Seattle 4 Wosh.- Eagle Metols Co. 4755 First Ave. South 
Terento 5, Ontario, Canada: Alloy Metol Soles, itd. 881 Boy St. e Bundyweild nickel and Monel tubing is sold by distributors of nickel and nickel alleys in principal cities 


May-June, 1952 903 











Aerodynamic engineering projects the power of 
an aircraft into performance... into fighter speed, 
bomber range, passenger safety and comfort —or 
the “kill probability” of a guided missile. 

The literal power involved may be jet, turbo- 
prop...or the four-times-sonic ramjets now 
being tested for guided missiles at the Convair- 
operated research center of Navy Ordnance. This 
fusion of power and performance starts on a 
which Convair was first to fly! Or results in planes 
like the B-36 and its successor, the all-jet swept- 
wing YB-60. 

Convair’s goal always is: the projection of power 
to achieve the maximum degree of performance. 
The maximum, the Nth degree of air power... 
the Nth Power! 

18 THE AIR IT'S 


Convair-Liner 
unequalled for safety 
preferred by passengers and 
pilots more Convair-liners 
used by more airlines 

than any postwar plane! 


CONSOLIDATED VULTES AIRCRAFT 


836-6 World's largest 
warplane, jet-assisted, 
Convair-built for the 
U.S. Air Force 





Profile of the U.S. Navy's 
Convair-built PSY water- 


based, turboprop powe red 











Guided missiles will be 
mass-produced by 
Convair in America’s 
first exclusive 

missile plant 





CORPORATLIO? 
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LIQUID COOLANT COOLERS AND PACKAGED AIR CONDITIONERS* 


TAKE THE HEAT’ OFF HIGH SPEED PRODUCTION 


Uncontrolled temperatures play havoc with high speed LIQUID COOLANT COOLER* 

Handles all types of coolants from aqua solvents to 
heavy tapping and hydraulic oils. Installation permits 
: ; Here’ one cooler to service One or several machines. 
temperature levels are kept ata constant degree. Here's 

; : ' : PACKAGED AIR CONDITIONERS* 

where Chrysler Airtemp can help. When you install . : . : * P 

2 : . Compact, easily installed. Six available sizes of 2, 3, 5, 
Chrysler Airtemp temperature-control equipment in 11 and 15 ton. Units are factory-assembled and tested 


production schedules. Workers and machines are less 


efficient, both fail to give peak performance unless 





your plant, production will increase. Costly break- 
downs and failures—of men and machines— will * COMPLETE FIVE-YEAR WARRANTY 


be averted. Chrysler Airtemp products are factory Compressor units in all “Packaged” Airs 
Conditioners and Liquid Coolant Coolers carry an 
optional five-year warranty, through dealers. This 
ature-control. Mail coupon today for full details on warranty covers compressor replacement, freight 
to and from the factory, plus a labor allowance 
for removing and installing compressor assemblies 


Airtemp Division, Chrysler Corporation ©-5-52 


Dayton 1, Ohio rtemp can help 
quid 


engineered and warranted to give effective temper- 


how Chrysler Airtemp can bring you the benefits of 








proper temperatures in your Operations. 








showing how Chrysier A 


ormation 
Please send me informatio! wrckaged” Air Conditioners and | 


me boost production with 


Chrysler Airlemp * ineur A — 


Title 


AIR CONDITIONING + HEATING + COMMERCIAL REFRIGERATION Address 
City 








Airtemp Division of Chrysler Corporation, Dayton 1, Ohio 
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For the REALLY TOUGH Production Casting Jobs ATOMIC ENERGY 
Superior Special Purpose Castings 


Made from... SUBMARINE REACTOR 


Atomic Energy Commission 








ntl uthorized construction at West 

" of General Electric’s land 

*& 11 type of an atomic power plant 
SUPERIOR sign and construction of this nuclear 

S ifj Pp 1 or is ler the direct supervision of 

emg peci IC urpose } nolls tom Power Laboratory 
yperat henecti ; by the 


to 
equipment 


mtracts 





Put these outstanding PRODUCTION CASTING FACILITIES \\cx Stine price careful smcntion haz 


to work for You... TODAY! Se eee 





| MIS€ < s sphe re two 

@ Three mechanized continuous © Quality Controls that extend andred twer feet in diameter 
mold and sand-handling con- from sand to shipment — pat- similar struct widely used in the 
veyor systems... terns to palletizing... ical and petroleum industries. This 

@ Core capacity to serve all @ Tensile strengths up to 60,000 reactor building is being 
molding stations for 250 tons psi in castings weighing 6 to 


or more of melt daily... 600 pounds. a ao ; ‘ , 


itetv controls of the reactor 


ovide, during preliminary 


protection additional t 


BEST EVIDENCE of Superior’s completely dependable facilities 
and services are the prominent manufacturers in many industries 
whose castings, year after year, are engineered and produced by 
Superior. It could pay you, too, to consult with Superior...today! 


ire presently under way 

sign and construction of the 
mventional construction work 
ill be done under fixed-price 


* Write today for interesting book- “ol S irded as a result of con 


let describing Superior’s unique petitive Iding 


Electric Furnace facilities ¥ 
| msec 


aul dows’ pang... Set pene 
y") e 2 0 - pesto r snd 


Air separator body— pump component — made ' ee 
of high tensile alloy iron...dense, leak-proof, 


future reacto 
=e er for industrial 
intricately cored, completely dependable. 


urposes 


\tomic Powe 


SUPERIOR FOUNDRY, INC. ass cage fring 


t he plutoniun 
3542 EAST 7ist STREET # CLEVELAND 5, OHIO Somtser of ee re aa 


American Foundrymen’'s Society 


VUlcam B=BOOO aie ern fosters annah River Plant whi 
T 


Groy tron Founders Society construction by E. I. du Pont d 
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Whenever, wherever you must provide temporary, 
emergency heat, you can depend on Silent Glow’s 
Model RF to do an effective, economical job to in- 
sure more comfortable working conditions in winter 
weather ...de-ice equipment... preheat areas. 


Easy to transport, just wheel the unit where you 
want it... easy to operate, just flick the switch (no 
torch, match or open flame required). In five min- 
utes you'll have all the heat you need. Unit delivers 
168,000 BTU per hour. 


SAFE ...all moving parts and heated surfaces 
fully protected ... unit cannot be tipped over acci- 
dentally .. . fire goes out immediately when switch is 
snapped off or power is shut off. CLEAN... burns 
without soot, smoke or fumes ...no carbon monoxide 
or unburned hydrocarbons. ECONOMICAL. . . iow 
original cost, low operating cost... 100% utilization 
of fuel, uses No. 2 fuel oil. 


Mail coupon today for complete information 
about the Model RF and other Silent Glow Portabie 
Heaters. 


SILENT GLOW 


PORTABLE 


Manufactured by pioneers in the 


oil burner field. 
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Use the 


MODEL RF 


Two kinds of to a 
heat radiant 

forced oir by @ Provide more comfort 
means of ouxil able working conditions 
iary fon in warehouses, machine 
shops, on locding plot 
forms and docks for 
outdoor repair crews, 
etc 
De-ice vehicles, machin 
ery, ship decks, etc 
Pre-heat freight cars, 
engines, etc 
Thaw frozen transmis 
sions, wheels, geers, etc 
And for a wide range 


More than 10,000 Silent Glow Heat of other applications 


here it tant t 
ers on duty in the United States and a 


rovide spot heat 
ebrood approximately 100 func- ates » 





tioning perfectly in Alaska’s extreme 


temperatures 
SESSSERESRERESESESEREEEeeeeS 


To: THE SILENT GLOW OIL BURNER CORP. 
850 Windsor Street, Hartford 5, Connecticut 
1500 So. Western Ave., Chicago &, Illinois 
Send us the complete story about Silent Glow Heaters 
Name 
Compony- 


Street 


City 





Atomic Energy 


RADIOISOTOPES IN CANCER 
RESEARCH 
Radioactive isotopes have prov 


tremely potent tools tor cancer resea! 





By cancer h is meant the 


for 


scare 
Obvious! 
factors Clearly identified 
out the reactior nvolved 
of the tagged ator 
identificatior 
be made bot 


Furthern 


O«xS BEARINGS 


NON-METALLIC * SELF LUBRICATING hose of the normal elem 


haracteristi« 


FOR TANKS...TRUCKS...TRACTORS... paleo a 
oy Me Aen't Se Vi tai Belel, Fs) . 


influence the reactior 
tain fields of investigation, stabl 
isotopes, such as deuterium, have pro 
useful, but the greater ease of detectior 
of the radioisotopes and their great num 
ber have made them particularly valuable 


detection of radioactive 





imate quantitative 


relatively simple 


ttograpl 


Since 1913 O & S has 
manufactured self-lubri- 
cated bearings and bush- 
ings. The components of 
these lubricant impreg- 
nated bearings are-an 
especially woven fabric 
combined with a mini- 
mum of critical metal. 
Are these self-lubricating bear- 
ings the answer to your problem? 
Write today for Bulletin 151. 


OF 2-38) -7.0;1 1) Cm OOF 


303 SOUTH LIVERNOIS - DETROIT 17, MICHIGAN 


lex 


offered by 
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ENGINEERS 


TO DESIGN, REDESIGN 
OR DEVELOP 
YOUR PRODUCT 


ENGINEERS 


igomsele) GN, lek tet) Bgeltl | 
PLANT FOR THE BEST 
a 2e]°) 8 ale), Rise), lel, lie. 


ENGINEERS 


TO GET YOUR NEW 
PRODUCTION GOING 
AND KEEP IT GOING 


ENGINEERS 


TO REDUCE YOUR COSTS 
AND 
IMPROVE YOUR QUALITY 


ENGINEERS, DESIGNERS 
CONSULTANTS AND 
PRODUCTION SPECIALISTS 


Pioneer 


Mieniiamiite 


& MANUFACTURING CO., INC. 


19654 JOHN R STREET 
DETROIT 3, MICHIGAN 


INQUIRIES PROMPTLY ANSWERED 
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emphasis. on 
excellence 


e Production conscious designers of magnetic cores know 
the importance of unvarying quality. That’s why they prefer 
laminations produced to exact specifications by 
MAGNETIC METALS COMPANY. A combination of highly skilled personnel, 
exclusive annealing techniques and most modern plant equipment 
is the basis on which this company has established 

its reputation as foremost mass producer of 

magnetic core parts for electronic equipment. 


MAGNETIC METALS GOMPANY 


Soft Iron and Alloy Cores and Shields 
21ST & HAYES AVENUE + CAMDEN 1, NJ 
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kkk kkk kek KK 
Specification 
Corrosion 
Preventive 
Compounds 

for Government Contractors 


Specification Number Trade Name 
MIL-C-972, Grade I Klad Kote 101 
(Superseding 52-C-18 Grade I) 

MIL-C-972, Grade II Klad Kote 122 
(Superseding 52-C-18 Grade II) 

MIL-C-6708, Type I Klad Kote 
(Superseding AN-C-52b Type I) 

MIL-C-6708, Type II Klad Kote 
(Superseding AN-C-52b Type II) 

AN-C.-i24a, Type I Klad Kote 
AN-C.124a, Type II Klad Kote 
AXS-673, Rev. 2 Klad Kote 
AXS-1759, Grade I Klad Kote 
AXS-1759, Grade II Klad Kote 
AAF 14156, Amend. 1 Klad Kote 
USA 2-122 Klad Kote 
USA 2-121 Klad Kote 
AN-VV-C.576b, Type I Klad Kote 
AN-VV-C-576b, Type II Klad Kote 
Light Bodied Slushing Compound Klad Kote 
(Excellent Water Displacing 

and Surface Active Qualities) 


PACKAGING ENGINEERS! 


Newly Revised Klad Kote Reference 
Chart Now Available 

ad Kote chart, listing 

numbers and specif- 





Our newly revised Nl 
atest specification ! 
po requirements will be sent ~~ FROM ARTILLERY SHELLS 
C ” g ier ype ot him, 
This chart includes the type 
request. This verification number, product TO MEDICAL AMPULES 

s ser 1 sh i 

description, uses, application, —, Sp MASTERS OF MARKING — Since 1911 
‘ : . : s 
point, and protection requiremems. | = ete Markem methods, machines, type 
excellent reference for packaging eng and inks have been marking the 
' oe stocked for prompt de- products of industry for forty years. 
, P tes are stocked _ . A 7 4 

Most pon = obtainable in 5 and 52 gallon Markem machines can mark up to 
livery ane “Quotations furnished on request. many thousands of pieces per hour. 
containers. © rhey make clear, durable imprints 
on flat, curved or irregular surfaces 
of paint, paper, wood, glass, metal, 
Partial List of Specification Compounds leather, plastic, rubber, fabric, com- 
Which We Can Supply position and pressure sensitive tapes. 
: ee No special skill is needed for their 
cree ikce) Grades Re Be ond Co” US. Army 2-848 - operation. Legend and color of im- 
Gre arms 2820 - Army Air Force AAF 3604-A. print may be quickly and easily 
Anti-Seize Compounds: MIL-C-5544 - JAN-A-6®. changed. : : 
Aircraft Cleaning Compounds: Army Air Force AAF 2015-E - 


Navy Aero C-147 MAKE YOUR MARK WITH MARKEM 


Non-Infammable Hydraulic Fluid: Navy BuAer MIL-F-7083 < 
Protective Coating: Army Ordnance AXS-1756 - Navy Ordnance When your products need marking for Identi- 
52-C-44 are ‘ a ' : ae. te 

Paint Remover: Navy BuAer 52-R-15, Amend. I. _ tarry . ontrol or Market —ask Markem. 
Carbon Removal Compound: Army Air Force AAF X20043-A. Submit your problem, together with a sample 


Write: INDUSTRIAL-AVIATION DIVISION of the item to be marked. Markem Machine 


Company, Keene 9, Nev ampshire. 
—" smmenenan CORPORATION mpany, Keene 9 Vv Hampshir 


845 Cooper Street, Camden 2, N. J. Toronto, Ont., Canada > ‘ 
! / aovty, * 
Warehouses: fA —, — 
Dallas San Francisco Chicago / 
SINCE 197% 


eee keeekaeee Coe ARKING 


government 
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Research for Air Power 
The Problem of Developing Weapons for Today’s Aircraft 


. 





Lieut. Gen. Earle Everard 
Partridge, Commanding Gen- 
ent that air power, eral, Air Research and Develop- 

the answer t& ment Command, Baltimore, Md 
is the most con whose photograph appears on 
the front cover of this issue, is 
a veteran of both World Wars 
Born at Winchendon, Mass 
ot the in 1900, he enlisted in the Army 
our atom in 1918, was assigned to an En- 
help to solve gineer regiment, and took part 
ileal in the Argonne offensive. Upon 
eee his return to this country he 
planes and entered the U.S. Military Acad- 
the latest ad emy at West Point, being gradu- 

Vv expanding field ated in 1924 

General Partridge, then a sec- 
ond lieutenant, completed pri- 
mary and advanced fiving train- 
ing at Brooks and Kelly bases 
in Texas and was awarded the 
Distinguished Aérial Gunner's 
Medal. 

He served for a time as a 
member of the Air War Plans 
Division and then became a 
member of the War Depart- 
ment General Staff Armament Inferiority? 

In 1943 he went overseas to oo 
join the Northwest African Air 
pe 


ine : Force and later became chief of 
Where it is staff and deputy commander of 
mind at | \ t t 1 a the Fifteenth Air Force under 
extraordinary stratospheric environ Gen. James H. Doolittle. In 
ment in split-second intervals, ground 1944 he became deputy com- 
¥ PPPS a ; mander of the Eighth Air Force 
ae St ee Ok oS Sem and then assumed command of 
ICC omplishm« nt the Third Air Division 

lit assignments After service in Europe, Oki- 
nawa, and the U. S., he was as- 
eer pees signed to the Fifth Air Force in 
‘ : Japan and commanded this unit 
utilized by today’s air during the Korean campaign. He 
flying operations, pat assumed his present command 

situations. But sim on June 24, 1951 


ruction, equip 











as one of the 
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probler 1s 
ls and altitudes c: 


ON THE WAY ! piy f {ne by some clever ttle WW 


the push-button riety 


Speer 


flight instruments have 


omplex, and this 
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Fantastic 
versus 


Conventional Weapons 


Unusual Arms May Weaken Defense by 
Making Normal Warfare Seem Useless 


Maj. Gen. J. F. C. Fuller 


HOUGH a con ion ‘ I ’ nes t I edes so aston 
ls no detinitior ‘ lv 1 ed man 1 Plutarch wrote 

the Syracusans were 

body in the batteries 


while he was the in 





General Fuller, noted British 
soldier-author, is one of the out- 
Disarms the Soldier standing military analysts and 
, historians of the present day. As 
Generally ppearit irresis an officer in World War I he 
was one of the foremost advo- 
cates of tank warfare and did 
much to mount the armored 
attacks that proved the value of 
the bulletproof track-laying ve- 
hicle. He is a Companion of 
the Bath, a Commander of 
the Order of the British Em- 
pire, and a Companion of the 
Distinguished Service Order 











forming soul. All other weapons lay 
idle and unemployed; his were the 
only offensive and defensive arms of 
the city . . . At length the Romans 
were so terrified that, if they saw but 
a rope or a beam projecting over the 
walls of Syracuse, they cried out that 
Archimedes was leveling some machine 
at them and turned their back in 
flight. 


“Devilish” Weapons 


Greek fire, a substance which ignited 
on contact with water, must, when 
first used, have appeared a devilish 

for if the sea could be set 

how was a wooden vessel 

Likewise gunpowder, 
nerations was anathematiz 
lish invention, in spite 

during the first century 
influence on War Was ne 

Cervantes and others, 
nespeare, considered fi 

ilish was because they 
theory and shocked 
Thev enabled, as we 


: } 
a Dase COWATCIN 


fan to bevet wpe>©rul neor ‘. 

Thomas Fuller, in his “Worthies 

| considered that firearms 

ce casualties on the battle 
istonishing still, twe 


CKV inother histori 


DOW 
barbarism impossible.” 


Witnesse d World 


would ha 
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be restricted or even abolished by inter 


national agreement. 
Other fantastic weapons and theories 


SUC h as poison 


ind, 


as, first suggested by Lord Dundonald 
Work 


readily spring to 


in 1812, and at the close ot 


War I General Douhet’s tamous theory, 


which later on was called “strategi 


bombing.” 


An End of War? 
According to Douhet’s theory, armies 


nd fleets wou he abolished by air 


wer which, glehandedly, 


the enemy 


orize 


people that riven by the instinct of 


, 
selt-prese they would rise 


nd to the war 


v and navy had time 


before their art 
to mobilize at al 
however, 


t not 
ist no 


the 


tastic 1S 


whether 


later, 
ivonet in 


ntastic, 
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this 


the 


Maginot Line was bardments 


Yet, had the tormer ex 1, tl ones. Mentally 


tasuic, 
who shitted World W ir 


latter would have proved 


fective. 


With reference to this 


A Warning 


the point to note is that normall His error shoul 
the marriage of the novel with the con today the fu 


ventional, and not in the sudden iy between 
sutution of the latter b t rmer ( ng means 
in which true military ncreasing 
to be sought. However, the unior ind destruction 
be not only hart n n 1 land we 


1ous bu 
must 


two-dl 


Ww hic h 


novement 
Thus 


to W 


the 


ire con) 


im art 


rh Herald 


which illustrates this. In 
examined two new weapot 
ca led “M atack r 
bomb, 
built 
\s regards the 


pointe d out 


Hensio 


c 








stomic warhead, not only could “an 


impenetrable defense against 


aimost 


enemy planes | pr 1 d but that pin 
point boml Y ld become a reality. 


Phe tactical bomb, he said, when 


Ided ‘ sun ni p! Ss 
added to upersonic plane 


For 


\ city’s industrial area could 


pilotless 


would lead to “tantastic”’ results. 


shopping 


In 


these | ld 


raising 
irmamen 
nain point 


when 


hI 


possible, 


tion 


on the powers he 


was credited with: he excommunicated 


the Emperor and lay his army under 
interdict. Thereupon, 1 by a 
spiritual — te followers 


abandoned him, himself ap 


peared a penitent Gregory at 


Canossa. 


Decisive Error 
Henry's erro 

one, Was that, 

to fight one type 
ame he 

other type. 


sut, it surely this is 


tly what th there of atom 
They are 


weapons do not intend t lo 


not preparing to Henry was, 


Ww 


dispose 
mav still 

the corner, 
tuted today, would 


inossa 
n more than the first. 


Modern 
, — 


psvchologic ul, and lastly, 


oy 
wartare 1s diplomatic, eco 


nomic, mili 


tary. Because it embraces entire ni 


tions and therefore disrupts their whole 


economy, away back in the nineties ot 


] 


the last century banker, I. S. 


book on future 


war©s would 


Bloch, in an i 


’ 
war end 


pointe d ou 


} 
in revolutions. 


In this he was but following in the 


Engels and Marx, 


before had reached the conclusion that, 


tootsteps ot who long 


in certain circur neces, wars could be 


decided on the economic and psycho 
before 


1. The cir 
that in 


fronts a rifle was 


logical battle 


Sasa 


= 
Stances were 


highly indus 
there 
} 


found 


RK trialized country 
“ to be 
liscontented pro 
olutionary army 


letariat—a potential re 


Therefore, with different means, war 
could be f 1 in two fields—the 
military volutionary. In the 
one the was Napoleonk 
to seek y's fighting 
in the other 
pro 


1asses 


overthrow the 


In World War I, Lenin adopted this 


strategy, and, by offering 


the { igated 


revolutionary 
non-Russian peoples 
th peasants 


I'saris 


Russian 


] 
and 


nination 
land, he upheaved the 
Further, during the 
he learned that the partisan 
hind the White Russian fror 
effective than his Red Art 


Det k 


fighting force 


lutionary w 


What Is the Result? 


WW 

nt form 
conventiona 
ne revolut 
than He 
Pope 


ld Mr 


Grego 


nditions 


ind the 


victors 


ORDNANCE 





emy—that is, the massacre of his entire 
population and the conversion of his 


territories into radioactive deserts. 


Purpose Conventional 

Short oi this, and except as a threat 
to carry it out, they possess no psycho 
logical power because, however fan- 
tastic their destructive powers may be, 
than those of con- 


ventional means of slaughter and de 


they are no more 


struction pushed toward the nth degree. 

Their purpose is, in fact, conventional, 

and even as terror-raisers this is so. 
Does this mean that they are useless? 


Not at all! 


they are 


All it means is that although 


suited for one type of war 


they suited for another. Here 


let 
the 


are not 
this, 
} 


second 


me two illustrations of 


give 


first conventional and the 


fantastic 


When 
U.S. 


started, the 


Korean war 


highly 


the 


were mechanized 


forces 


and prepared to fight an enemy or 


ganized on World War II lines. Never 
theless they soon found that their arms 


and equipment were not in all respects 
semiguerrilla army. 


well-trained, 


suited to fight a 
What 


lightly 


was lacking were 


equipped infantry—that 1s, 


more primitive and when 


fighters 
the mechanize | 
forces the tables were rapidly turned. 
The 
the 


these were added to 


second illustration is that ot 
overthrow of — the 
armies by Mao 
the Long March (6. 


Mao established himself in Yenan south 


Kuomintang 
When, after 


, 
miles) 1n 1935, 


Tse tung 


of the Great Wall, he was no more than 


fon 


the chieftain of a number of ill-armed 


guerrilla bands. With these he could no 
more hope to conquer China than he 
could the United States. 


A Peasant War 

But either then or later on, appreci 
ating that at bottom the struggle in 
China was a peasant war, he saw that 
whoever won over the peasants would 
A [ he | 


peasants, fhe 


be the roper attitude to 


victor. 


ward the said, “was that 


of brotherhood,” by which he meant 


looking upon the is his brothers or 
allies. 
How cou d he 


promising them they wanted 


most—land and rent reduction. These 


wants he elaborated into his agrarian 
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policy, and when in 1949 he finally set 
out to defeat the Kuomintang, in two 
years his ill-equipped armies destroyed 
Chiang Kai-shek’s five and a half mil 
lion men supported by the resources 
and wealth of the United States. 

In his “Mao Tse-tung” Robert Payne 
this remarkable 


explains conquest as 





“Normally is it the marriage of 
the novel with the conventional, 
and not in the sudden substitu- 
tion of the latter by the former, 
in which true military develop- 
ment is to be sought.’ 





follows 


Whereas 
based its hopes on 


Mao 


Kuomintang 


and dol 


the 
weapons 
“based his strength upon the 


China, 


rf 
ars 


thousands of social groups in 


he saw, very early in his career, 


that power in the modern world is not 


waged by guns but by the agreement 


of the social groups nforce their « 


ind there 


} 


is conceivable,” he writes, 


the immense campaign fought in 1949 


could have occurred without the use of 


a single weapon; and indeed, as it was 


fought out to its inevitable conclusion 


lent resistance 


on 


it became a 
the part of the Kuom 


nonvio 
intang, who fle: 


in rout.” 


Three Types of War 
What does all this point to? 


day we are faced with three main types 


and re volu 
blem is 


of war, regular, 


tionary. Therefore our pro 


What part will the new atomic weapons 


play in them? 


As regards the first, will they elimi 


nate conventional weapons or will they 
complement them? Though they will 


modify their use and render certain 


existing weapons and tactics obsolete, 


whatever the dim future may have in 


store, they cannot supplant them until 
they are ready to do so. 


Because, for the time being, they 


will have to complement them, which 


of the three fighting services will they 


benefit most? The answer is, I think, 


because the 


range of the airplane is likely 


definitely the air force, 


tor 
remain 


long time yet to superior to 


guided missiles. 


Thus the atomic 


bomb will radically influence amphibi 


carried, strategic 


ous operations by prohibiting large-scale 


landings and the sailing ot closely 


, 
grouped convoys. Further, radioactive 


dust will interdict areas, sucl 


ing beaches, detiles, river li 


Defensive Weapons 


In short. atomic weapons 


an overseas attacker to 


ai, and ¢ 
j 


pomoned on 


are, there tore, 


When we turn to the rema 


as terror-raiscers, 


when not used; 


threat of their use 


potential enemy iron 


their actual likely 


olution by the chaos they wv 


their 


the enc 


us 1s 


In partisan Wwartare 


equally restricted, for 


dispersed and obscure that t 


itomic Weapons against him w 


equivale nt to 


mosquit 
in elephant gun 


In conclusion, I hope I ha 


clear that the relationshi 


fantastic and conventional we« 


a treater 


ot wars we are C3 
= 
t. Could 


lines, 


nations, on ¢ 


century confine war to or 


its solution would be simy 


End of an Era 


But since in this age of viol 
' 
O1O 


gies they must 


cannot, we 
pared to wage the three types tl 
face us. Each will require its ov 
struments and means; therefor 
future there can no longer 
the past a general-purpose art 
The regular forces must 
mented by guerrilla and revo 


And 


two 


forces. whereas 


the 


of regular war and to 


first is to prevent the 
cope 
the purpose of the third 
the revolutionary w 
to resort to regular. 
future, is the heart 


problem. 








ONTINUANCE of the American 

way of life is basically dependent 
on keeping war away trom our shores. 
Recent history shows that the destruc 
tion wrought by a war fought within 
1 country is almost as disastrous to a 
successful defender as it is to a loser. 
It is the job of the Department ot 
Defense, the Navy Bureau of Ord 
nance, and the Naval Ordnance 
Laboratory to keep potential enemies 


from penetrating our borders. 


Phase of Defense 

lhe research, development, anc 
ordnance which is the mis 
n of the Naval Ordnance Laboratory 
NOL) is one phase of the detense 
ram aimed to prepare the United 
for whatever is required in the 
of defensive or offensive war 


to accomplish this goal. 


he hinaoy nso FiFePOwer for Seapower 


create NOL. Since t Naval Ordnance Laboratory Develops 
ratory has been ISSILT ] I 
tasks requiring con =» And Perfects More Powerful Weapons 
its facilities. : 
White Oak, L, Rear Adm. W. G. Schindler 


Commander, Naval Ordnance Laboratory, White Oak, Md 


countryside 12 miles north of 


The total capital know-how to 
findings. Many of most Inat wironmental Laboratory. 


10.00 searcher’s ny 


‘reatest asset of NOL, however valuable accomplishments of the labora brings to the laboratory equipment, 


buildings or uipment, but tory are those which are less spectacul: 





ir much ot which inique ign, 


staff which « é nt ¢ than painstaking 


is job of developing ordnance Some of the work has wide industrial components und imul 1 service 


be deadly to the enen .. n additior 1 military value 


the men who han 1 r n th ( contribution made 


NOI hol ical laboratories Workers Separate 


ordnance must be of such a_ by the 


that it will deter potential where important Ivan have been uch tests, and other evaluation 


1ade by workers entirely 
the territory f the United _ testing Here have been compiled 1 rom the research and cd 


reference studies of welds and castings velopmental t which has been re 


. ; 
trom plans tor aggressive war marked in the ftiel f nondestructive 


tor the use of X-ray techne logists tor ponsib rocr ny the we ipon so 
possible defects in many ’ testing ll iccomplished 


discovering | 
without destroving persons untamiliar with idio 


gineers, as them. nd unbiased as to its suc 


cess 


craftsmen 


issistants. The remainder 


staff includes the emplovees in Not only in m this tech on the impac an air-dropped mine 


istrative, maintenance, and cleri nique beet! usec It has recently with the surfa ot the water or bv a 


Fluoroscope Used Shocks similar to those experienced 


} . 
positions formed the basis tor a fuoroscope to projectile being fred fron 1 mortar 


The NOL projects are specialized permit the production-line examination can be simulated and the effect on the 


ones, including basic and applied re f ex | ket propellants. weapon noted. The possibility of failure 
| 


search, along with the engineering Another facility which has plaved an resulting from jolting and jarring in 
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handling, or in transportation by water, 
air, rail, truck, or jeep can be deter 
mined. 

Effects of extreme temperatures and 
sudden 


changes in temperature in 


tact all the environmental factors to 


which ordnance may be subjected in 
any part of the world can be studied 
under controlled conditions at NOL. 
Weapons Tested 


Each 


to its operability. In these days of so 


new weapon 1s also tested as 


called push-button warfare it is neces 


sary that weapons be as nearly in 


fallible as man can make them. Elec 


tronics engineers can adjust a television 


it is in use, but there is no 


second chance to adjust a mine or 


depth charge aiter it is released. Guided 


] 


missiles, mines, torpedoes, and projec 


: ; 
tiles must work at the appointed time 


or they are valueless. No weapon is 


released to production unless the evalu 


ation staff—apart from the research 


and development units—has found it 


workable and usable under service 


conditions. 


These less known sections of the 


laboratory are often overshadowed by 


those where the actual creative work 


is done. Their accomplishments have 


not been small in the past, nor will 


they be in the future. 


One ot the most important programs 


Naval 


with 


carried on at the Ordnance 


Laboratory deals 


military and 
naval fuzes. It was an NOL emplovee 
ant 


who adapted the British 40-mm. 


aircratt fuze to American manufacture 


with a minor simplification, but one 
which saved approximately $230,000, 
ooo during World War Il. This fuze 
is often credited with having downed 
j 


more airplanes than any other use 


during the w: 


Fuze Developments 
NOI 
all projectile contact tuzes used by the 
Navy 


successful designs of the antisubmarine 


It was also which developed 


during the war and the first 


depth charge equipped with proximity 


fuzes which fire at the point of closest 


approach. Postwar developments in the 
fuze program are closely guarded 
secrets, 


Since the war and the acquisition of 
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the tamous German wind tunnels, now 
modifications and im 
White Oak, 
been done in the 


The 


supersonic and hypersonx 
I I 


installed with 


provements al extensive 


work has held of 


aéroballistics. tunnels operate at 


speeds. A 
good share of wind-tunnel time is de 
and study in the 


voted to research 


operation and design of high-speed 


tunnels for all services. 

Recently, in the hypersonic tunnels, 
Mach 10, 
ten times that of sound 


used, has 


air flow at or what amounts 


toa speed ot 


under the conditions been 


achieved. 


In the tunnel work, models ot 


siles, as an example, 
are mounted in_ the 


tunnel and dried air is 


allowed to rush back 


through 


nozzie imto an 


uated sphere with or without the addi 


tion of specially treated air as the 


conditions require. Air flow is studied 


through photographs taken by schlieren 


ind interferometer and the 


rethods, 
forces on the model neasured with 
electronic balances 


Another 


wind tunnels has used 


NOI! 


pinning models, 


recent study in the 


operated by an internal motor which 


can rotate the model in the tunnel at 


speeds up to 70,000 revolutions a min 
In this 


first 


way for the 








This two-million-volt X-ray machine can 
examine the internal structure of weapons 


accurate determinations of the effect of 


spin can be made at various air and 


rotation speeds, 
NOL’s 


held ot under 


\ large part of traditional 
mission has been in the 
water ordnance, and it is here, per 
haps, that the biggest contributions to 


the Navy's 


been conceived 


ordnance have 


The 


nance of today is a far cry frot 


program 


underwater ord 


that 


of a decade or so ago, 


NOL originated, designed, and tested 


the airborne mines which destroyed or 


damaged 2,000,000 tons of Japanese 


shipping during the last 3 months of 


World War IIL. 


were also adapted at 


Influence-field 


NOL to 


prin 
the design of torpedo exploders during 
World War II. 

Not 
ciples been 


underwater 


only have influence-field prin 


used for improvet ent of 
ordnance but also in the 
development of a series of detectors t 
ocate submerged ordnance, particularly 
These detectors have 


than 


worth of torpedoes alone 


on test 


c nabled the 


ranges 
Navy to recover more 


s/f 000.000 


Torpedo Proving Range 


Acoustic equipment has been utilized 


in development of a torpedo pro 


range which provides continuous ob 


1 speed 


servation of position, depth, 


ot torpedoes under test 


With a recently completed library of 


ordings ot acoustic surroundings of 


many ocean areas under Varying con 


ditions and at ‘rious depths the 


laboratory is prepared’ to undertake 


more detailed studies of acousti equip 


ment, both for ordnance detection and 


lor ordnance The library in 


cludes recordings of ship noises so that 


uses 


in effect the Navy's fleet can be brought 
into the acoustic laboratories. 

Another area of specialized study at 
the laboratory is that of 


World War Il 


ratus had been developed for 


helds. Early in appa 
studying 


the magnetic fields of ships. It was at 


NOL that the 
improved by incorpor 


han fixed 


British degaussit 


signs were 


variable rather t 


o reduce the magnetic fields 
and render them less liable 
by magnetic influence mines 
A magnetic ship models labo 


has recently been completed wi 











operation policies. B lling on the know-how 


study of ind experien vf these individuals it 
Research Departmet: m in has been 1 to put into effect 
plosion Hydrodvynami ivision at th n nd polici id effective in 


/ | bD 
IeVelo} 


Naval Powder Factory, India ad, older established 


Md men rations. 


A factor which has proved of the The lal man ment is con 


research and « 


nodifving the use « nagnet utmost importance in the success of the features 


of per 


in its construction 





vethods. nodern 


; : , | 
“The primary mission of the avail 


Alloys Developed Naval Ordnance Laboratory is 

: and must remain the supplying 

part of tl | ratory, of the best possible weapons to 

make the United States Navy 

the most deadly in the world 
alloys have been ! for our enemies.’ 


properties are 


improved tor special uses 





most noteworthy of these 
tre ited ordnance program s { I the close 
which has made pos coéperation which exi between the 
contact rectifiers an staff of the Naval Ordnance Labora 
ce magnet umphi I tory ind the industrial nizations on Part-Time Positions 
terial has been 1 ifactur which the Navy relies for al pro ni members 


different my duction engineer 


elo el 1 tests 
Most of the ord 
” , 
IOVS, Ca 1 SI} laboratory 1 


ranutact 


properties, ha 


M lgnetics Materia 


r use in magnetor luction in 
iboratory projects have private in 


icetin perative that the 


l 


w 
carried on at White Oak contract assistance 
ented by \ | field r dred commercial 


NOL Exy nental Facilitic Contracts ust 


1 request tor 


iboratory 
trial During _ this 
period the contractor 
_ is usually of great as 
Actuation Tests ‘ sistance in the prepara 
Che NOL Test Faci 


\ d to the large nun wr ot Struction manu ‘ and various tech il re nd 1 surrour 


ure 


itv at Fort Mon tion of drawings, specifications, in 


ng through Hampton Roads _ nical reports. utter 
to obtain actuation data The Naval Ordnance L: I n | no letdown 
ines, while near-b cil visory Board, and lasting > comes 
rt Story, located ¢ executives 1. Then, and only then, will 


NOL relax its search for 


Chesapeake Bay, have | dustrial researct 
methods tor keeping 


’ ’ 
a rough-w iter tests. ranizations and k personnel trom 


3 ; ntil tf t} 


NOL Test Facilitv. Sol ns. | ini ties. has been importan n yur cour il the he mission 


task mcompilete. 
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sa) 
man guards pass in Korea (Arm 


Combat Shows the Need for Light and Mobile Ordnance 


UR operauions i Korea have pro 


ited opportunity 


lor the testi certain important 


new r in opposition the 


enemy has been offering no tanks 


> 


newer than the | sian 34 as targets, 
no tast ar I ars, no massed af 
unes within reach 


ot our ar rcrat rtillerv, and noth 


tllery, almos 
ing al se » TVpes ol rink 

This h; . with certain 
LMpressiy Ki i primarily affect 
ing our o operations over 
enemy terr er I been little 
new en mater l with 
and little ical perien 
World War II. 


greatly 


All to the Good 

As ton d ilts, this circum 
stance was all the good throughout 
the summer of tor the North 
Korean Reds wk had+caught us 
most grievously unprepared for action 
and, had it included any new weap 
ons, we would have been in bad shape. 
We fought with what troops we had 


and with what weapons we had, then 
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Mark S. Watson 


uned. But Kor 


centratior 


tact that, ordnancewise, 

ped our high 
less with new ‘ ial than | ri rovided it was 
familiar World light. Korea’s 
The emphasis 
hircpower, 


ove torward 








Mr. Watson is an internation- 
ally known war correspondent 
and staff member of the Balti- 
more Sun. He is the author of 
“The War Department, Chief which 
of Staff.” and other works, and 
received the Pulitzer Prize for 
international correspondence in hee of hrepower 
1945. In 1947 he was a mem- It 
ber of the U. S. Mission to 
China and Korea 


weapons (inclu 
by their lightness wi 


greater mobility without 


is a truism that the fire 
counts is the fire that reache 


vet. It is a grand compromise 


K 














preserves both the virtues we are try- 
ing to reconcile. 

Pressure for a new rifle, replacing the 
semiautomatic Garand with something 
closer to the lighter, rapid-fire “burp 
gun,” has been persistent. Much of the 
public discussion of this very technical 
issue has been as unreasoning as the 
talk in 
which will “fire large-caliber shells at 
Such a 


will be a little dificult to find. 


tavor of an airplane mount 


gun 


machine-gun frequency 


Light Rifle Needed 

But the need for a light rifle capable 
of rapid fire, yet reliable at moderate 
range, is unmistakable. Probably the 
T47 now under development is in the 
right direction, but its full merit will 
not be proved for some time, and, when 
it is proved, the new rifle certainly will 
not quickly replace the sturdy Mr with 
United 


allied nations are supplied for years 


which the States and several 


to come. 
Yet the 


cartridge and _ its 


lighter weapon, with its 


other sub- 


shorter 


stantial virtues—greater hrepower, sat 
isfactory penetration, and 600-yard ac 
curacy is unmistakably on the way, 
and Korean experience has been partly 
responsible. 

The new rifle grenade, Energa, now 
in limited use in Korea, is an unmis 
takable success; the old MgAr of World 
War II will be manufactured no more. 
In this instance there is lightness only 
as related to effectiveness, for the new 

le actually weighs 1.4 pounds in 
range is 


stead of 1.3, but its reliable 


j 


100 yards instead of 40, and its explo 


sive charge constitutes 11.0 ounces of 


the total instead of but 4 ounces, and 
those are changes of large importance 
well as against en 


against armor as 


emy UUNKerS, 


The Bazooka 

The “new” 2.5-inch bazooka hardly 
needs discussion any more, so complete 
was its when it suddenly 
dsthe 


time in 1G5 


success 


reach battlefront at our worst 


The old 2.36 bazooka, it 


must be repeated, was an_ effective 


weapon when properly used, but cer 
tainly the 3.5 allows a wider margin of 
safety, and its lighter launching equip 
(by reason of a reduction of 


ment 


922 


parts) makes it easy to carry—again 


note the matter of mobility. 

This, of course, is the great virtue 
of the recoilless rifle in the 57-mm. and 
75-mm. versions now in wide use, and 


in the 105-mm. version as well. Here 


is a magnificent family of 


weapons 


for mobile warfare, but it most de 


os an BE 


cidedly is an addition 


to standard artillery 
and not a substitute. 
In stationary wartare 
the recoilless rifle is of 
dubious value inas 
much as its great burst of flame gives 
away the firing party’s exact location. 
When a unit is in a quiet spot it likes 
to stay there but cannot do so if ex 
posed to heavy counterbattery fire. 

Beyond this, the recoilless weapons 
with high-explosive antitank ammuni 
tion are of slight use against earth or 
concrete, as was proved in the Sieg 
fried Line and now is being proved all 
over again in Korea. For this purpose 
the reliance still is on our divisional 
105- and 155-mm. guns. 

Canister, which dropped out of style 
when the massed attacks of a century 
ago were given up, regained popularity 
in our 1943 fighting with the Japanese 
and for the obvious reason that massed 
attacks were much employed 
by the The 


shell which had proved its value against 


banzai 


enemy. 37-mm. canister 





“We may one day find out that 
a prime result of Korea's re- 
sounding call to arms is the in- 
tensive research now under way 
in the realms of antitank and 
antiaircraft artillery and ammu- 
nition.” 





charging Japanese infantry was put 
aside too soon. It would have been use 
ful in 1950, and it did prove useful on 
revival in 1951. 

Now canister is being developed on 
a much fuller scale, its return to popu 
larity being comparable to that of the 
Our new canister will 


rocket itself. 


not only appear in several new sizes 
up to 105-mm. but will take on a new 
and efficient form. Swift dispersion at 
soo-foot range should make this new 


ammunition extremely effective against 


massed infantry, such as is frequently 


encountered in the Orient. 


The Proximity Fuze 


Against massed infantry attack the 
proximity fuze, too, is still as useful as 
we ultimately found it in World War 
II in like employment (as well as 
against aircraft). It is so effective that 
its expense is not of critical concern; 
its tactical value at the moment guides 
enemy 


the commander. But if troops 


are Il dug 1m, it 1s Of No use; the det 
onator fuze is the need. 


had 


enemy 


Our antitank rifles have not 


much practice of late, for the 


exposes few of his Russian-made T34’s 


be remarked 


any more. It must again 


that, properly armed and aimed at the 
tank’s 


from the American 76-mm. and even 


vulnerable parts, the projectiles 


effective and ai 


the 57-mm. guns are 
certainly the 


ways have been, but 


soldier's arger-cali 


preference 1S tor 
ber weapons whose gunners need not 
be quite so deliberate and selective in 


their aiming. 


Targets Lacking 

In the main, lack of frequent targets 
has limited the field experience of our 
that of 
both 


intitank gunners, as it has 


our antiaircraft battalions. In 
cases, it is agreeable to note, when nor 
mal targets are lacking the field com 
mand has converted the AA batteries 


of twin 40’s and quad 50’s into double 


purpose activity, using them against 


targets of opportunity with good re 
sults for our units’ training as well as 
for the battlefield situation. 

On a good many occasions our anti 
tank fire has been directed against en 


tanks 


jury to their tracks or by the enemy's 


emy immobilized either by in 
inability to bring fuel up to them. As 
the Germans did in like situation late 
in World War II, the enemy dug these 
monsters in and used them as well 
armored stationary artillery, often very 
effectiveiy until our own weapons could 
get the range. 

It would be a mistake to think that 
the enemy is permanently out of tanks 

certainly Russia is able to supply a 
great many more and better ones than 
the T34 if the situation calls for it. But 
presently 


he is not committing any 
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more of them to an operating theater 
in which our planes can hammer roads 
and all that tries to move on them and 
also the fuel dumps essential to tank 


movement 


Enemy Holding Back 
It is well to keep in mind unfailingly 


that the enemy has not shown all he 


has, either in quantity or quality. We 
have done admirably against what we 


have met, but, turning again to that 


mentioned, 


tT if we had 


long-range view previously 


we might be better o met a 
in the way « 


MIG-15 


little tf new enemy wea} 


ons. Russia's fighter planes 


have been welcome, in one sense, as 


reminders of what one day we may be 


encountering on other fields, with bet 


ter fliers in greater numbers. 


The enemy’s very competent radar 


controlled antiaircraft artillery and his 


efficient 12.7-mm. machine gun have 


cost us planes and pilots we do not like 
to lose, but they have also discouraged 


our habitual trend toward complac 


ency. Our ordnance research is a never 


ceasing thing, but we may one day 


find that a prime result of Korea’s re 
sounding call to arms is the intensive 


research now under way in the realms 


of antitank and antiaircratt artillery 


and ammunition. 


Our Skysweeper approaches the 


miraculous: but something even better 


than the present combination of cal 


culator, weapon, and ammunition cer 


tainly lies ahead. Our Munroe-princi 


ple antitank ammunition (the “shaped 


charge”), when first discussed, struck 


the layman as an undoubted miracle. A 


great deal of recent development here, 


too, is yet to be disclosed when battle 


held requirements justify. 


Improvements Continue 


If we find it gratifying that none 


of our ordnance has been rejected for 


failure, except as a later design has 


warranted replacing it, we should find 


it still more gratifying that the 


s 
j 


design 


process 
ot improvec goes on. The new 
body-armor is so light that 
Phe helmet 
The World War 


more we 


men are 
willing to wear 1t. new 
and better. 


sn ade no 


is lighter 
Il half-track 


all wheels or all 


us 
tracks as the situation 


requires, 
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4 35-inch bazooka team in action somewhere in Korea 


day the new rifle will do bet 


ll-around work 
BAR, 


for aul 


the big, cumbersome 
1 
the boys like it 


be phase ad out 


effectiveness 


prod 
produ 


e into 


Lighter Alloys 


] ightness isa great virtue, and 


we are to see it exploited even 


ron 


more tully as new metals come into 


particularly 


wl ich 


, 
use titanium alloys in 


, 
very marked progress is being 


made by Ordnance research as well as 


by commercial metallurgists. Experi 


ments already suggest that these alloys 


can produce an armor which, witl 


forty per cent weight reduction, sacri 


strength quality. What this 


fiiees no 
iny 
weapons and 


equipment which must be manhandled 


| 
in the held is SOT 


an airborne army—or to 


all the 
vething to think 
ibout. 
New 


nesium, to resist corrosion and abras« 


surface treatments with ma 


and heat injury, are ot 
the 


terest to the 


ost protour d 


in 
Mmaac®rs ¢ 
weapons and motors 


alike. I Xp rimentation 


in pl 


tor lightness 


istics (especially 


valuable and noncorro 


sion) promises to lead toward great 


benefits for arctic equipment, tor tuel 


lines, and for a host of ordnance ay 
plications still under development, such 
vehicle 5, 


and 


as amphibious ammunition 


and storage boxes, other items 


now on the secret list. 
For other reasons there is protound 


interest to the m and in 


directly 


inulacturer, 


to the field forces, in the cur 


rent research in cold steel extrusion. in 


which Ordnance has made some ir 


mensely valuable contributions. This 


than the Garand, 


Army photo 


ing process, described in the 
05 issue Of ORDNANCE, 
y enormous 
' 

uning alike, 
which, by assuring 
steadiness, indicates greater 

rd range 

Thes« developments appear 
Irom Korea 
the Korea 


suggested improvements come into lx 


certainly nobody 


n action to last until a 


ing—but we can be grateful for the 
fact that Korea’s needs provided much 
of the general incentive (including the 
financial provisions) for hastening the 
irmed services’ whole research and 
clopment program, both basic an 
} 


} 
pied. 


Better Trucks 


We are beginning to see very large 


benefits trom the long developm« 
work on transport equipment, as notec 
Our vast 


War Il 


too long tor efhcrency 


ibove stocks Of trucks ol 


World served us 
Yet there is 
fact that for years 


dec reased 


origin 
but 


irge benefit in the 


ifter the war the ippropria 


trons hase of re 


torbade prompt pur 
the old Such 


available 


placements in types 


money as was went, rather, 


into development of new types 


unproved in numerous ways 
pecially in their 


tion 


Vehicle “Families” 


We now get the benefit, in new tank 


and tactical vehicles, of other types ar 
Muc h has 


the new 


“families. 
the tact 
Walker 


will make up the new ne 


ranged in been 


made of that 


tank 


which 


light 
(the 
1 
also 


tank 


is less public 


Sulldog) uses parts 


dium and the ultimate heavy 


T he re 


some ol 


awareness that 


the light tank’s Parts also are 








} 


used 


in an armored personnel carrier, 
in the tractor which tows the 75-mm. 


Skysweeper antiaircratt gun, and in 


three other vehicles which have not 


vet emerged either from the factory or 
the se ity blanket. 


Interchangeable Parts 
Kty major components ot 
family are interchangeable, 
engines, ignition and suspen 
1s, torsion bars, and genera 


Juring World War II as1 


fierent engines were us 


iriety of tank. Today, in sti 
ntrast, eleven different vehicles 


dentical engine. 


irious World War II engines 


parts, mostly 


the 


many as 


hangeable; new engines 


parts, ot which 60 per cent 


all the high-mortality parts—are 


I his 


n repair and supply, 


interchangeable. means economy 


in manutacture, 
and in training. 


It is a part of that standardizing 


process which has reduced the Army's 


automotive spare parts [rom 700,000 


It promises enormous dol 


s, but the field commander 


to be more interested in the 


will encounter in time and 


wer. He certainly is interested 
ormance ot the new 2 ton 
(XM135) the 


drive, 


first t 
“snorkel” 


exhaust for tra 


use 

carrying 

“snorter” 

ns and surf, plus a special 
’ 


plus ability to take a 


it slope. 


Favorable Comments 


he man in the field 


ide, and it is 


favor ible ce 


in Korea as « 


inde rs 


each 


with 


weapons 

1] 

eld com 
bility, whether 
icfensive. 

moun 
and the re 


7oOKAaS 


tain 
that could be 


1] 
COLUCSS 


brought up the point where some 


924 


thing was needed in a hurry. The 57 


mm. recoilless rifle is the favorite for, 


light 


as is the 75 in comparison with 


its standard wheeled counterpart, an 


even lighter type would be welcomed 


by the three men who must carry its 


several parts over the twisting trails 


ot a mountain country. 
Tanks are 


but the light 


not of mu use there, 


vehicles carrying twin- 


s and the quadruple mounting of 


caliber .50 machine 
guns have been devel- 


oped into marvelous 


light support. They 


are vulnerable to mines 


to a greater degree 


than tanks would be, but even when 


the vehicles are disabled the troops 
! 


make use of what is left as pillboxes. 


Mortar Respected 

Among the stationary pieces the 4.2 
inch mortar stands high in troop es 
teem. Training pamphlets found on 
Red prisoners contain persistent warn- 
ing about it as one of our most effec 
tive weapons. Its arching fire can reach 
any above ground, and 


almost point 


it is extremely effective against enemy 


gathered on_ reverse 
attack. Its 
white phosphorus shell has spread mis 
| 


bursting 


concentrations 


slopes in preparation for 


erv in winter by over the 


huddled enemy troops and by burning 
down the few huts in which shivering 
been able for a 


soldiers have time to 


find refuge from the snow and cold. 
The 60 
effective by reason of their mobility; the 


light shell 


resupply is 


and Si-mm. mortars remain 


latter's (naturally favored 


because easier) scatters 


fragments over a wide area, and its 


heavy shell penetrates effectively. 


How necessary mobility is, as one 


situation succeeds another, the 2nd Di 


vision found out last May during its 


magnificent defensive in the central part 
Korean bucked 


} 


twelve separate Chinese divisions off its 


of the front when it 


front and right flank. 


A collapse by the 


Allied unit on its 


right early in the fighting made it 


necessary tor the division to fall back 


on that flank in a fighting withdrawal 


oO 


f six days. Then the division slipped 


to the right to establish a new front; 


then it moved forward in a 4-day 


counterattack which drove the enemy 


back to his original starting point. In 
all that time 


no new equipment was 


the feats of de 


counterattack 


provided or asked for 


fense and were accom- 


plished with the same weapons. 


Flamethrower Heavy 


The present flame thrower is too 


heavy for mountain work, just as is 
the 75-mm. recoilless rifle, in the view 
of combat veterans, but not much else 
in the troops’ armory encounters criti- 
cism. Nor is there undue anxiety over 
anything the enemy ground forces have 


marked 


nonmetallic 


been using with one excep 


tion. This is the enemy’s 


land mines which have restricted our 
troop movements more than any other 
item of enemy equipment. Our present 
detection devices have failed to counter 


them, and to this day they constitute 


just as grave a problem as was pointed 
out a vear and a half ago by Maj. Gen. 


Clark staff of X 


Corps during its brilliant amphibious 


Ruffner, chief of 


landings. 
We, 
the 


too, have mines which worry 


enemy, but it is questionable 


whethe r our mine laying tec hniques are 
I For 


as good as they should be. 
thing, we have not developed a clear 


one 


}] 


doctrine for the guidance of allies to 


whom we supply mines, and, as a re 


sult, mines have been laid in heterodox 
patterns wh often result in fa 


1 
ich too 


talities to a relie\ 
As to mine 


1 1 
eral, we Nave 


ing division. 
laying techniques in gen 


lea] 


a good deal to learn from 


enemy practices, now as in the past. 


What Are the Lessons? 

What are the lessons of Korea, 
nancewise most part they are 
We 


he exact 


ord 


the same old familiar ones must 


we can) t 


weapon for countering any 


given en ven though we cannot 


know until starts just who the 


enemy 1 here or how or when 


he will fight. Next, whatever troops 


orced to deploy must know, 


how to use those weapons 


not one of them but all of them. 
Next, we m 
| 


itself to provide the proving ground for 


ust count on the battlefield 


our new weapons while they still are 


under development. 
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{-bomb at Bikini (Navy photo). 


The Role of Atomic Armament 
Weapons Are Not Supplanted—They Are Supplemented 


wartare, 


wartare, 


N this day of mechanized 
electronic warfare, aérial 


atomic 


submarine warfare, warfare, 
and of planning for what some one 
has called “push-button” warfare, it is 
well to keep in mind that the most 
used weapon of World War II was also 
the most used weapon of World War 
War, the 


the Texas and 


I, the Spanish-American 
War, 


United States wars with Mexico, the 


American Civil 


Napoleonic wars, and the American 
I 


Revolution. 


The Basic Weapon 
That weapon is the rifle or musket. 
well- 


In the hands of resourceful, 


trained men, this has been the basic 
weapon of all wars for the past two 
centuries, 

In pointing this out I do not mean to 
underestimate the importance of the 
new weapons, atomic or otherwise. I 
simply want to call attention to the 


fact that, for the most part, weapons 


May-June, 1952 


T. Keith Glennan 


are not supplanted—they are 


New 


place in the 


supple 
mented, weapons come and tind 


their modern military 

force, but the basic older weapons tend 
to stay on. 

There is a continuous reshaping and 

reforming of the mili 

accom 


tary torce to 


modate and use new 
weapons. There is also 
a continuous develop 
ment of methods for 


the use of new weapons the strat 


egy and tactics made possible by their 
greater firepower. 

The slingshot is gone, but only be 
hands of 


cause we have put mto the 


the individual soldier slingshots which 





Dr. Glennan is a member of 
the United States Atomic En- 
ergy Commission. He is now on 
leave as president of the Case 
Institute of Technology, Cleve- 
land, Ohio. 











propel missiles by chemicals instead of 
thongs. The job the slingshot was de 
. The re 


must always be a weapon, easy to carry, 


signed to do still has to be done 


maintain, and use, in the hands of the 
individual soldier. That’s why even an 
“atomic” rifles. 


army wiil still have 


Sea Warfare 


In naval warfare sailors used to 


lash 
their ships together and fight it out 
knives, 


weapons of direct contact. 


with other 


fists, swords, and 
Then came 
1 time when sea fighters threw iron 
rocks” at each other trom point-blank 


t 
With the 


ships and high explosives, they learned 


ranges. development ot steel 


to stay out of sight of each other and 


throw things things 


much bigger 
with terrific explosive power 

In the last war the antagonists threw 
things so big and from so far away 


that a man had to 


yo along with the 
| | 
explosive missiles. This man piloted a 


(Continued on p. 928) 








FROM ATOMS 


The development and control of 


atomic energy is vital to the security 





of America. Daily, in laboratories 
scattered over the Nation, scientists 
are working toward further devel- 
opment and greater control. How- 
ever, not all the research concerns 
wartime purposes. Experiments are 
constantly conducted seeking new 
ways to utilize our knowledge of 
atomic energy for industrial, medi- 


cal, and other peacetime purposes. 


Above, the Brookhaven Laboratory's 3.5 million electron 
volt generator; below, technicians at Brookhaven lower a 
sample intended for irradiation into a 1'-ton lead shield 


EF. 





Radioactive materials handled by remote control are viewed by 
Right, a scientist at Argonne prepares to harvest the radioactive 





TO USEFUL ENERGY 








Technician standing behind liquid-filled barrier uses “mechanical hands” to 
conduct experiment with extremely radioactive material. (USAEC photo 








Technicians at Oak Ridge remove plugs from some of 
the 1,248 fuel channel openings in the graphite reactor 








stereo-television at Argonne Laboratory, above. 
dextran produced by fermentation in flasks. 











vehicle which carried the missile to 


a point near the target, then let it go by 


itself. This intermediate carrier of a 


projectile is otherwise known as the 


bot 


course, 


Iment airplane. Nowadays, of 


ibar 
working on hurling a 


listances 


we re 


1 r } ] 
chunk Oot explosives over iong ¢ 


without sending the man with it. Such 


guided missiles. 


missiles, 
Ther 


ence between old and 2 


we sav, are 


is, however, one great differ 


modern weapons prob- 
ably more far-reaching 


than all others 


ference that is of 


yor concern to the men 


and organizations comprising — the 


American Ordnance Association. 


Spe iking of what I beli 


most significant ce 


in the past half 


demand which nodern 


resources Of nations 


prepared to defend 


ot all the known 


tools 


velopn ent of new 


ones, 


A Close Look 


I want to discuss this matter from 


il aspects. In fact, all of us should 


tak 


close look from every standpoint 


round it” several times, 


it is of the 


utmost importance 


conomic and social health of 


nited States during the period 


started about three years ago and 
nd only 


whict an 


} 


itterned 


will e when there is 


1 } 
end to the senseless struggie p 


| ] 


, ' 
leaders ot the largest national 


rt people on the 


the 


earth today. 


isses « 


nvinced that we confine 


in 


Keep other areas cool 


repared for a 
main difficulty 


must rem 


anywhere in 


two to 


from 


must do it 


will have 


resources twenty vears 


have now. 


, } 
while we must be prepared to 


lefend ourselves in a full-scale war on 


all fronts, we must also be prepared 


to stem incipient local hot wars at 


every point at which the enemy may 


find it befitting his pattern to fan the 


928 


1) 
cold 


» killing flames. 


One ot the is in the big 


list of matériel vicl nust provide 


for our all-out detense is atomic energy. 


There are several ways we can use it. 


The first use which comes to mind is 


as explosive of greater destructive 


an 


power than anything ever known and 
| 


with the possibilitv, however remote, 


that this power may increased a 


hundredtold. 


Secondly, we will develop its use as 


a source of energy for the engines which 


will drive the \ les of war through 


the ind, we hope, 


spaces ol 


the 


through 


Indirect Benefits 
the 


These are lirect uses of atomk 


energy in neasurable indirect 


benefits from our expanded 


knowledge iterials of war and 


the extension 


human lives. Also in tl 


we now call the ind and 


in a partnership of all the sciences, we 


may find the most important and elec 


trifving weapon of all history—a war 


stopping Weapon instead ot a War-wag 
food in 


ld 
IK 


I. 


ing weapon—the weapon of 


plenty for all the peoples of the wor 
The effort 
must 
We 
in all-out war. We must h 


down 


11 
current national-detense 


be designed for three purposes. 


must prepare to detend ourselves 


ive the forces 


to put local wars—that is, to 


carry out policing actions. Thirdly, we 


t prepare to wage peace and to 


it in a manner which will inform 


all the peoples of the world that there 


Is no peace without freedom. This 1s 


one of the principal reasons why 


must maintain a rea 


1 
velop the constructiy 


Resources Taxed 


| ! 
Atomic energy is also the new devel 


which most clearly demon 


| 1 of 


opment 
nodern war on 

As 
} 


1 
levelopment 


strates the deman 


the total resources of a nation. 


a matter of tac ry « 


ot atomic energy tor mulitary purposes 


was possible only because we had the 


screntihic and industrial resources to 


carry out precision production opera 


tions ona big scale 
Such resources are not limitless, how 


ever, and while the national atomic 


energy pr now has a terrif 


mentum 


S$ gaining 


day, new organizations 


which come the progran 


pands must dig and scrape 


gether the technical ar 


teams to do the jobs. 


Complex Problem 
Whe n we 


take 


recruit a company now to 


on a new task 


energy business, the manage: 


with than a 


When 


chemical 


contronted 


more 
s1on problem one 


petroleum oF col 


example, takes on 
job, it is not like conve 
mobiles to t 


The 


and tec hniq Ics 


INKS. 


technolog 


is quite cle 
Commission 


many of our contractors, tor 


} 


that the chemical processing c« 


are well equipped to take on 


the fissionable-material product 


And it is not by accident that 


Nation's lar 


yrotective paints hi 


he yest 


manutact 


bec Nn sei 


is 
operate a new AEC plant for prox 


feed materials for a fissionab 


production plant. 


rials 


The ext nt to which the 


inity of 
1 


“a comme 
ica 1S 1n\ 


atomic-energy 
illustrated 
search done on 
idvertisers in OrpNan 
one rec 
j 


22 ad 


this 
vertisers were 
them, | 

I> States, 
Atomik 


held sul 


were 
the 
contrac 
worth of work 


big 


nonferrous metals, 


These included the 


chemicals, toundry 


work, ; aft, and 


food processing 


packaging, powder manufacturing, 
€ processing, machine tools, photo 


graphic film, tractors and trailers, et 
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on 


comparison of 


Materials for Weapons 


The plant at Oak Ridge for producing uranium 235 by the electromagnetic method Whil 


The spread ol 1 Is SMall segment juare miles, an area a ost equal t 


ntractors doing the States of Rhode Island and Dela 


of the more 
bined. The 


ind equipt 


work ror 
dication 


} 
national 

nhled 

oupied 


packed 


Widespread Operations ee ee 
The operatiol 


atol 

United States 
to the provi tinuing basis, the reser 
side of the world at I niwetok. Between technological, na I 1 trel tota cost ol 
these two points, I do not anv dim I ver, since a 
I esting heavily 1 


production program trom 1 10 mur ad inds in the 


bearing these reservol to us 


the contract operations 


terials, the 


plosi es, policy is basical 


ture, and , of atom I r organizations inst 


There are more t 100,000 peo uals. Of the nearly one 


ple emploved 1 he program today, hundred cost-type co 
} 


more n I them en tractors, mnciluding 


with 
the operators of Cx 


ernment-owned 
ties, about twenty 

cent are educatic il institutions, am 
nearly as many 

erals engineeri 

are engineering 


Grovernt about 


people i general-service organizations suppl 
us with transportation, maintenan 

normal ad ! fun ervice, etc, ahead, 

tions required naer ue vernmental onstruction the past mn 

sponsors! ip of such I enterprise ch things as the apy licatne 
organizations 5 tronics for military purposes 


Huge Land Area equipment manul irer I - velopment ot wae cock 
self-propelled guns, or aircr 


The total land area occupied by the — and private research institutions abou 
| } 


research and manutacturing and test 5 per cent. In general, atom 
f the Atomic Energy \ helpful index tor ader f method and weapon 


2,800 Orpnance to the scope and momentum find 


ing facilities ¢ 


Commission amounts to some 
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our armaments much more rapidly 


than any other development of modern 
wartare. 
The extent to which our total armed 


strength is converted to a pattern ot 


inant dependence on and employ 


don 


it of atomics and the speed with 


this might be done are con 


ned by two factors. 


Rate of Development 
The 


first is the rate of scientific ce 


ent and accomplishment of the 


ogical and ordnance phases 


gh enginee ring, manufacture, sup 


ly, and maintenance—in the held ot 


both weapons and power systems, The 


is the precise determination o 


of action which our military 


nay be called on to carry out 


g the next decade. 
There are major changes in the mili 
tary structure taking place in order to 


modate atomic energy. But thes 


woo! 
anges cannot be made faster than the 


provision of the new weapon 


ly employable quantities and 


s, nor can such changes be made 


inner which will in any way 


during changeover, the effec 


of the armed forces for anv 


1" 
tvpe of acuion they may be called upon 


to «¢ I ul 


] 


of the armchair analyses amd 


predictions of things atomic in the de 


the country reflect a lack of 


se ol 


iderstanding of the time-consuming 


1s of research, development, ex 


entation, engineering, production 


manufacture, and delivery. 


Weapons Improve 
As tar as 


weapons development is concerned, the 


the direction of atom 


icial prophets would find it hard 
wrong. The quite obvious direc 
evelopment of any new item of 


nee 1s to improve it as a weapon 


quantitatively and qualitatively. 


is means you Want to increase its 


effectiveness; you want to increase its 


flexibility in order to use it under a 


wide range of war conditions. In other 
ds, you want a wide range of sizes. 
You also make it 


handle maintain 


wor 


want to easier to 


and you want to 


make it easier to manutacture, to sim 


} 


plity it tor the using arm, and do every 


930 


thing else you can to make it a better 
piece of ordnance and insure its avail- 
ability and deliverability when needed. 

In the field of atomic ordnance, this 
means both bigger weapons and smaller 


weapons. It means we want weapons 


deliverable in many ways—by guided 


missiles, shipborne aircraft, ground 


support aircraft, long-range bomber 


aircraft, ground-fired projectiles for 


short ranges (popularly known as 


atomic artillery), underwater vehicles, 
etc. 


In short, if there is any type of em 





“Most of the armchair analyses 
and predictions of things atomic 
in the defense of the country 
reflect a lack of understanding 
of the time-consuming problems 
of research, development, ex- 
perimentation, engineering, pro- 
duction design, manufacture, and 
delivery.” 





ployment of explosive torce in warfare 


in which nuclear explosives can do a 


better job than chemical explosives, 


then we want to know that fact, and 


we want the nuclear explosive pack 
aged to do the job. 

The effort to learn all these things 
is a multipronged one. It is costly. It 
employs the knowledge of both the 
scientist and the soldier. It requires the 
techniques of the engineer and all the 
skills of management and labor in the 


kind of And it 


takes time. 


closest cooperation, 


There is no better evidence of the 


constantly accelerating program toward 
the end of maximum application ol 
atomic energy to mili 
tary purposes than the 
fact that the year 1951 
saw more nuclear deto- 
nations than the total 
of all known nuclear 
detonations in the six preceding years. 

Such a rate of developmental experi 
mentation probably won't be main 
tained, but one thing is certain: If 
a principal 


atomic weapons are to be 


source of power in the arsenal of de 


mocracy, they must be proot tested con- 
tinuously. 
> Ria, snd 
But what one must keep in mince 
go by is that the 


as the successive tests 


conduct of a nuclear explosive experi 
ment at the proving ground is a small 
part, timewise, of the total job being 
done. Any given job of weapon devel 
with the establishment 


opment starts 


of a requirement, leads through the 


idea stage of how to make it work, 


then to the mechanics and development 


of components, and finally to the cus 


tom-building of a test model. 


More Than Dollars 
\fter the proof test come engineer 
ing for production and development of 


the handling and delivery systems. 


That is why atomic defense is a func 


tion of something more than dollars. 


Thus far I have discussed only one 


of the two major factors conditioning 


our change-over to total, or near-total, 


atomic defense forces. The second has 


to do with the possible or probable em 


ployment—or readiness for employ 


ment—of our armed forces in a world 


situation in which little wars are apt 


to break out if the free nations are 


not prepared to stop them and in which 


local wars are apt to grow into world 


wars if not kept local. 

Here again the military planner must 
keep in mind the fact that the neigh 
borhood patrolman on the lookout for 
prowlers or “second-story men” has lit 


tle use for a tank. 


\ cold-war military force similarly 


nay have n I lling lusivel 
may have many jobs calling exclusively 


for traditional weapons. 


A Better Perspective 
This brings me back to mv Starung 


point of the infantryman and his rifle. 


If I 


around 


have made a complete circle 


the business of using atomic 
energy as an explosive weapon in war, 
I hope “walking around” this problem 


will provide a better perspective on 
the broader problem of designing and 
maintaming a military force adequate 
for whatever defense 

\t the same 


must be given 


action is required, 


time full consideration 


to the long-range fac 


tors of sustaining and continuously 


expanding a_ political-social-economic 


structure able to support the military 


force and able to insure freedom for 


ourselves through support, leadership, 
the other freedom 


and assistance to 


loving peoples of the world. 
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Our Tanks in Korea 


Ordnance Field Service Is the Key to Armored Victory 


“And Joshua arove out i inhadbi 
tants of the mountains but he could 


not drive out the inhabitants of the 


valleys for they had chariots of 


iron 


HOUSANDS ot 
Joshua 
charioteers, but the truth of the Biblical 


again been proved 


years have passed 


since was deteated by the 


quotation has once 
the 
South 


in Korea. Early in that conflict 


North Koreans drove 


Korean valleys with their 


down the 
T 34/85 


and all fled betore them 


“tron 
chariots,” untul 
they were stopped by our better and 
numerous “iron chariots” of the 


and M jf 


more 


M4sA3E8, M26, 


types. 


Dominated Valleys 


then raced up the 
Yalu, 


subsequently 


Our “charioteers 


valleys almost to the and, al 


thongh they withdrew 


south with their comrades, they have 
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Lieut. Col. George B. Pickett, Jr. 


dominated the valleys continuously, and 


they have also enabled our infantry to 


dominate the mountains 


But the successes of our armor were 


SS not obtained without 
= 


overcoming numerous 


obstacles Our tanks 


in Korea have oper 


bg rene] ated against the enemy 
in the | very 


ace eve 


known obstacle of terrain, adverse 


weather condition, inadequate logistica 


support, parts shortages, ind lack oO 


prior training 


Yet the record shows that no real suc 


cess in Korea was achieved unless 


tanks were able to participate. In many 


situations they were the difference be 





Colonel Pickett is an officer with 
our Armored Forces in the Far 
East. 





tween victory and deteat, 


the tank actions in Korea have 
ep 


proportions 


have 


The se successes could 


panded into large scale Victories 1 


ot combat-command ind afr 


SION. SIZC had been a ailable 


Much To Learn 
Many 


been published on the tactical 


' 
arucles and = critique 


ot armored operations in 


there also is much to learn fre 


al problems faced by the 


nal armored units which fougt 


luring 1950 and early 1951—th 


Their pyr 
included insufficient logistical 


nad 
and 


String phase ot the war 


idequate recovery i 


1.1 
means, lack Of spare 


untenance personne l, 


out equipment, and previously 


covered “bugs” in new equi 


ne 


Korea 











The tank units that first arrived 


Korea had 


strength with men trom all branches ot 


been hastily built to 


Experienced tankers were in 


} 


and 


minority, inexperienced crews 


1 maintenance. Also, the units 


were few in number. Needless to say, 


the terrific demands of continuous com 


bat with limited time tor maintenance 


irra sed a real burden on the tankers 


Tanks Immobilized 


For example, one tank battalion on 


October 2, 1950, had twenty-six M26's 


of which only six were operational; the 


rest were deadlined tor maintenance 


failures. There were many contributing 
factors in addition to lack of adequate 
time for maintenance, such as inexperi 


ed 


ehicles to the utmost. 


enced personnel and ru terrain 


that taxed 
In 


Southwest 


addition, battletield 
Korea—the IX ¢ orps zone 


a tremendous problem. A 


recovery in 
was re 
triever unit was available but could not 
be employed without blocking the only 
road in each division zone which could 
be used as a main supply road. 


Another 


recovery was the 


' ! ! 
real problem in battlefie d 


inadvisability of lea 


ing crews with disabled tanks along the 


of advance the period 


axis During 


18-October 5, 1950, the 


September 


1 
speed of advance of the tank units was 


such that, in a tew minutes, the crew 


: , ; 
ot a disabled tank would be alone in 


Pattor 
shoulders cle ired ot 


| territory, 
ind 


an | enemy” le 


enemy-ntestec lor a 


type, 


1 
ines vance Was being 


made. The surrounding hills were still 


1] , 1 
nemy soldiers, Making it fool 


three en lone 


1 
tanks 


tor 

six months of 
was poor. 
automotive maint 
rushed to Korea 
nt backgrounds in morality 


1 FE, TIP, intramural 


Ties} 
preciovs little experience 


inies were 
ine 

ithletics nd 
in how t supp 
The IX 

Lieut. Col. J I 


rt tanks 


Corps Ordnance Officer, 


Harbert, was one of 
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A twin 40-mm. gun carriage and an M 


the first to recognize this deficiency 
ind to take positive action to improve 
the quality of the Ordnance field-service 
support, During this pe riod, spare parts 


lacking and 


sonnel were only partially 


were maintenance per 


trained or 
were unfamiliar with their jobs. In ad 
the field-service tor 


dition, support 


tanks based on the “Type Field 


Army” 


\ situation existed in November 1950 


was 
system. 
armored units had tanks 


wherein the 


designed by some of the best brains in 
the automotive industry along with ofh 
cer personnel holding some of the high 
est technical degrees from leading uni 
versities—and poor back-up support. 
Che best designed tank in the world is 
not capable of sustained action without 


adequate support in the field. 


Threefold Problem 
The 


Ordnance 


the 


IX Corps 


November 


problem facing 


Officer early in 


} 


1950 was threefold: first, to get the 


parts; secondly, to see that the support 


ing (nondivisional) Ordnance 


troops 


and, thirdly, to 


were properly trained 


readjust the organization of the support 
Fieid 


t requirements, 


from the “Type Army” system 


1 system that fi 
The 


overnight, 


to 


parts situation was not solved 


but direct action was taken 
, | 


to obtain lateral as 


well as vertical sup 


ind some 
1. To 


the 


parts 


materializer co 


eflort, 


” units were 


visited by the ent Ordnance 


Ire corps 


staff, and th Ordnance Officer 


corps 


the field continually to make 


vice work 
But shortages of recovery equipment 
great concern. Naturally, there 


2 ’ 
causea 


was no additional recovery equipment 


4 tank blast away at the enemy in Korea. 


ible at the time. To obtain an ade 


aval 


quate maintenance, battletield-recovery, 
ind evacuation plan for the great United 
Nations’ offensive of November 24, 


IX Armor 


Officers the 


1950, 


the Corps and Ordnance 


analyzed experiences ol 


IX Corps in Ko 


system | 


armored units of 


le eloped l 


the 


rea and « based on 


local conditions. 


The | 


i¢ eloped I 
tion 


system « 1 for the opera 


consisted of pooling the 


] 


and 


available 
evacuation recovery means in each 
division under centralized control and 
having this centralized agency, termed 
Maintenance Control 
\).” coérdin 


] 


long 


the “Division 
Agency (DM¢ 


ot 


atc the usc 


all recovery equipment predes 


ignated axes ol advance. 


mobile 


The maximum use of main 


tenance tean the spot repairs” 


th 


d. The 


nance i vd 


] 
uo0ong laintenance was 


stresse the mainte 


1 
reco were to ix 


DMCA, 


1 
telephone 


coordinated directly by the 


using both radio and com 


munication It was planned that i 


ind recovery” operation 


1 untamed 


by the DMCA 


ition of the 


ip would be m 


to rrent pik 


eive acu 


ture olf reco rv and 


d to show which teams 


ition and to the 
} the 


Furthermore, 


short 


octrinate users 


1m 
the 
a UN withdrawal 
in was completely field 


SVSuE 
became 
] 
iitial vantages of the sys 
its desirability when 


t¢ shortages ot recovery 
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It was also determined that the 
DMCA technique is equally as effective 
in defensive actions and retrograde 
movements as in offensive combat. The 
division Ordnance Officer is the appro 


DMCA in 


our intantry division as presently of 


priate officer to operate the 


ganized. 


Obvious Lesson 
The obvious lesson from the difhicul 
ties ol 


period 


field-service support during this 
need for developing ex 


heid 


is the 


! 


perienced service othcers along 


with the designers and technicians 

The field-service phase, in the fina 
analysis, is the end product of the Ord 
getting — the 


needs 


nance Corps mussion 


equipment to the user when he 


it and doing the Ordnance share ot 

keeping it 
I 

vice. The IX Corps was fortu 


nate, indeed, to have as Ordnance Oth 


operating without gaps mn 


the ser 
cer a “fhre-eater” with wide experience 
in field service. 

The type ot field service that we de 
illustrated by the in 
cident at North Korea, ot 


November 28, 1950. The U. S. 2nd In 


sire can best be 


Chasan, 


fantry Division was fighting out of the 
trap south of Kunu-Ri. One platoon of 
Company C, 72nd Tank Battalion, had 


fought its way through the pass enroute 


for attachment to the 27th British Com 
ind had arrived at 


maged M26's 


was 


monwealth Brigade 
Chasan with two battle-d 
almost dark. the 


It was weather 


subzero, and confusion was rampant on 
the road south of Sunchon. 
An Army 


withdrawing 


Ordnance company was 


from Sunchon to Pyon 


assistant corps Ordnance 


} 


Ofhcer pull rack section of this 


withdrawing 2nd Division, That is an 


repaired the damaged tanks in 


ind 


time or them to move out at 400 


with a British battalion to assist the 


sion. This is an 


Ord 


withdrawing 2nd Div 
adequate 


rt 


Armored Vehicles 


about which there 


Another subject 
has been much discussion concerns the 
merits of UN and enemy ar 


1 
mored vehicl ind 


relative 
ilso comparisons of 

aa ; 
desirability of our own models. 


the 


There were numerous arguments in 


May-June, 1952 


between admirers of the 


Korea Mat 
and M4A3E8 as to which was the bet 
but there 


ter tank were 


for the M26. 


no supporters 
Advocates of the M46 pointed out 
its small turning radius, more power 
ful gun, and additional protection when 
compared with the M4A3E8. The 


M4A3ES8 advocates pointed out the ad 


Lym 


ditional weight and 
width of the M46 and 
the problems of ma 
neuvering it in Korea. 

An analysis of these 


opinions would in 


tank 


non fhe ac 


desirable 


dicate that the 


for Korea 


medium tank 


most 
and in my yp 
would have the 
i1utomotive teatures ol the M46, 1 pow 


M46, better irmor 


sirable 


erful gun as on the 


protection r sloped and com 
IS Ill, 


weight and over-all dimensions in the 


MsA32E8 class. It can be designed 


pound obliquity as on the ind 


Important Factors 
Width, length, height 
factors to be 
tanks in Korea 


operations by 


and weight 
were definite considered 
During 


IX Corps 


tank det rmined the 


when using 


tank 


the width of the 


NC veral 


tactical plan for tank participation 
| 


limited objec 


Hwa hon 


ro5r the 


For example, in one 


tive attack between ind 


Kumsong in August critical 


terrain feature limiting tank employ 


ment was a mountain pass with only 


learance he 


The tank participati« 


by having the tank comp 


Infantry (Mq4’s) rush throug 


Loading a tank with 90-mm. ammunition. 


and go into position beyond it on the 


z 
Kumsong side. The division engineers 
then blasted the rock walls sufhciently 


to enable M46’s of the 6th Tank Bat 


talion to pass through the defile 


Previously, in February 1951, tank 


support for an attack of 27th BCB was 


planned east of Chipyong-ni by sub 


stituting M4’s tor the more readily 


available M46's because the route of 


upproach for tanks to the objecti was 


1 10-foot road with Steep sloping Danks 


j 


either side 


Merits Examined 


The relative merits of our own tanks 


j 


and the Russian T24 deserve ex 


lation. At times ve been led 
to believe that the 24 s the 
world’s 
M4 \2] 8 was abk 
Naturally 


M46 


However, 


finest me our 


equal 


terms atch 


or the 


there are certain features 


on the T34 that are very desirable. For 


xample, the simple design of the track 


nd the ease and speed with which 


aged trac ks can he replaced is one 


its outstanding features. Our de 


signers could well profit by studying 


that track. After driving a captured T34 


iround Taejon in October 1951, several 


tf us were amazed at its towing 


power 
ind horsepower per-ton ratio Howe er, 
the tank 1s designed for 


Our driver, a man abou 


inches, in he ight could scar 
the driver's compartment 
| 


lean backward in order not to bun p his 


head on the fro tal armor of the tank 
Many Lessons Learned 

Many tactical 
earned in Korea. Almost every officer 


lessons have been 


rant 
in operate su 
eriy supported by 1 we 
Ordnance 


We reportedly the 


know-how in the 


flexible 
dustrial 
if we ire to win battles we 
the end produ t of that k ne w-hor 
vattleheld and sustain it there 


uur ability 








Explosive Ammunition Production 


A Balanced Tool Reserve Is Vital to Future Preparedness 


OST Ordnance items are non 
commercial in design. The user 


the fighting man—has needs that 


can be met only by matériel which is 


special and which cannot be bought 
The 


removed 


from vendors’ shelves. ordnance 


commodity — furthest trom 


commercial counter 


ad 
part is explosive am 

munition. Even the 
production — thinking 


that controls the ap 


ment of ammunition has its peculiari 


proach to the procure 


ties. The things that set ammunition 
apart, even in the classification accorded 
it in the Army’s logistic system, deserve 


a brief scrutiny. 


Huge Tonnage 

In the first place, ammunition is the 
yreat tonnage commodity of war. The 
ammunition of all types produced by 
the two Ordnance World 


War Il 


i solid 


services in 


would have tilled the 


cars ol 


freight train reaching from 


Boston to Los Angeles. 
material or an inefh 


\ scarce raw 


cient fabricating process can have no 
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Brig. Gen. Merle H. Davis 


place in output such as this. The metal 


components and the propellants and 


explosives must feed into the loading 


and assembly plants in an uninter 


rupted stream. It has become a basic 
premise in ammunition thinking that 


no one important component 


allowed to have production difficulties 
/ 


that are disproportionate to all the 


others. 


Failure Costly 


Another factor which any one con 


nected with ammunition production 


must always have uppermost in_ his 


mind is the high cost of failure in the 
hands of the user. Compared with a 
a tank ora 


mechanical failure in gun, 


a complete round 


result in a 


the malfunction ot 


in hiring does not normally 





General Davis, a recognized au- 
thority on his subject, is Chief 
of the Ammunition Branch, In- 
dustrial Division of Army Ord- 
nance. This article is an ab- 
stract from several recent lec- 
tures given before engineering 
societies and service schools. 











can be 


credit memorandum and replacement 
by a vendor. The damage is done. To 


the uninitiated, most of the evidence 
as to the cause has apparently disay 
peared. Sometimes even people with 
long experience have difficulty in trac 
a design de 


ing the cause either to 


ficiency or an error in fabrication. 


Two Results 
The 


led the 


high cost of tailure in use has 


two Ordnance services inte 


(1) a rather expensive surveillance or 


ganization and procedure to guard 


against the effects of deterioration ot 


ammunition in storage; and (2) 
special insistence on getting the avail 


] 


able facts about ever 


serious malfunction i 
the held. 

During World War 
II, the Army Chief of 
Ordnance, because ot 
the zeal of Ordnance personnel with 
troops and the coéperation of the troops 
themselves, is believed to have gotten 


important information on 


ninety-five 
per cent of the malfunctions 


The 


serious 


that occurred in actual combat. 


ORDNANCE 





knowled Me 


storehouse ot 


about mistakes of the past is indeed 


the most valuable asset in ammunition 


production today. 


Both the designer and the producer 


ot ammunition have two goals always 


betore them: (1) to produce contin 


improved types that are more 


ind more efhicient than what 


have gone betore: and (2) to be certain 


that those tvpes are capable of mass 


output with the minimum expendi 


ture of time, manpower, and materials. 


These tactors, which more often than 


1 
not are in conflict, must always be 


iwainst each other. 


weighe | 


Ammunition Production 


So much for the background. The 


production of a round of at 


mn, whether it is intended to be 
or launcher, thrown 


buried in the ground, or 


dropped trom a plane, can be divided 


into three parts: (1) the production 


metal components or other inert 


prod 


ot the 


>) the uction of the re 


quired explosive 


materials, and (3) the 


nbly operations which 


| 


the erse components an 


round, 


nbine 
ls into complete 


The 


duction are 


loading id th y] \ ro 
oad vy and the explosives pre 


lL 


yust as important as mak 


ing the metal parts, but they certainly 


ve less trouble today. In 1940, betore 


there was an array ot Government 


pl nts being, those two facets of 


the job were the major cause for con 


Manv of 


hj] } 
labilitatec md ore in 


cern. these plants have been 


I production, 


re 


The hydraulic presses for a steel cartridge case plant, below 


building was under construction and stand 


By 


: 
- 


\ll but one of the reactivated plants 


has a 


lines for a fixed tee. One is still op 


erated with Government emplovees, as 
reacuvated ammunition 


Che 


selected 


is the prov 


ing ground. contractors tor each 
before 195 \! 
World War Il 


Most are operat 


plant were 


most all of them are 
production veterans. 


} 


ing the same plants as they did during 


vuch residual ex peric 
both 


actor 


Zatvions 
he communities 
surrounding the 
in asset ol 


} 


no small value. Betore the 


rea, each assigned operator h 
fee Of 312,000 or less 


Ar 


his plan 


nad 


for a 
mitted to the Chiet of Ordn 
i study outlining 
tron mn c: of reactivation. Such 
] 


exist for the plants still not react: 


Government Function 
The 


PIOSIVE 


loading and assembly ot ex 
ammunition in this country has 
become a function of government. Ex 
cept for some residual know-how in the 
knowledge ot 


Ord 


experienced contractors, 


the operations exists only in the 


ance services. This does not mean that 


Ordnance gets no outside help in the 
mprovement of techniques. 


j 


1 loading 


ler 


orace! 


Since the first of the moder 


plants was opened in 1941, the 
been more ima 


of the day has 


echanization the operations 


were installed while the 
like sentries in their protective coverings 


contractor-operator who runs the 


The 
increased out 


number 


most if 


trend which continues 
portant result is not the 


put nor the reduction in the 


of employees on a loading line; the 


ost important dividend is a_ better 


ind more uniform product, with a re 
errors that can be made 


duction in the 


by human beings 


Major Problem 
The 


tion of the propellei 


major problem in the 


and 


es works has been in their rehabilita 


, 1 
ton Taking a loading plant out ol 


othballs is rapid and comparatively 


inexpensive; not so tor a huge chemical 


re habuilit ite d, 
j 


mdustry avail 


WOTRKS. Howe er, once 


there is a tine chemical 


* tor ethcrent operation 


Army 


re sponsibility 


the assigned 


bulk 
Depart 


Ordnance has 


tor furnishing the 


powder and explosives for all 


ment of Defense needs. If there is a 


trend today in this part of ammunition 
Csovernment 1s 


production it is that 


vetting out of the business of provid 


ing the supporting chemical materials 
Che 


sull Government-owned are 


three anhydrous ammonia plants 


now ill 


we buy the ammonia we 


It is a good principle to restrict the 


operations mn the Government plants 


to those things which cannot be ob 


tained from private enterprise or which 


nnot be obtained in needed quantity 


to meet the time schedule. However, 


Ordnance must watch closely the trends 


the availability of supplies that have 


been purchased traditionally from pri 


ite plants, 


An example is the disappearing 


powder industry where commer 


|! demands are steadily drying up. 


From one plant that closed its doors 


two vears ago Ordnance purchased for 
1 modest sum the equipment that could 


be moved. That equipment is in stor 


we at a Government plant against the 


d when its installation is demanded 


to meet continuing needs for that an 


, | 
rent explosive material 


Industry Shrinking 
Another example is a shrinking pyro 


technics industry. Formerly that in 


lustry did all the loading of illuminat 


’ flares, and similar items. Re 


ng shell, 
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cently the Ammunition Cen 


wen forced to adapt a line 
ernment plant tor such items: 
lustrvy can no longer meet the cur 


} 


needs without an unjustitied 


Planned Years Ago 
The 


ind 


production-control 
j 


methods of regulation of 

of components and materials into the 
loading plants were planned twenty 
vears ago with one of the automobile 
companies that had a somewhat simi 
ur problem. With a bit of moderniza 
tion, those procedures served tor World 
War Il and are still in 
The “ 


Was 


functions are 


ington they ire decentralized 
in Ordnance 

center, which also has d 

responsibility for t 

The tre! 

Washington 


peculiar to ammunition produc 


Army 


plants 


controls out ot 


lies to all Ordnance 


; : 
simply backgroun 


the job that 


occupies 


of tar more Ordnance 


nel than the powder, the ex; the 


OsIVeSs, 
, , — 
and assembly, and the schedul 


ctivities combined: name 


ment ot the metal com] 


’ 
is shell, cartridge cases, 


wodies and fins, and the 


reaiiong inst of tuzes 


lor a limited ou 


7 
ola-line arsenals, 


lence in the past has 


Special-Purpose Tools 
Pro 


chine 


Governn 


sion ol 
Loos was al 
ss OUtpUt ot 
special-purpose 
Instead, the need 
dithcult to 
ol standard 


quite uncommon 


r } 1 

boday, taking 

is toward Govert 
tor more and 


The 


ing-machine plant to the fabrication of 


the trend 


plants the metal 


ore « 


components, conversion of a sew 


} 
ony 


artillery fuzes does not take too 


936 


expansion, 


needed large mi lle auto 


the ltispime 


natics and the required precision drill 


ing equipment are available in storage 


but even that simple conversion and 
subsequent reconversion is disrupting 
and costly, 

On installation 


ot large presses and furnaces required 


the other the 


ig or extrusion Of projec 


the drawing of steel cartridge 


tiles or 


cases takes expenditure of time 





“Both the designer and the 
producer of ammunition have 
two goals always before them: 
to produce continually improved 
types that are more effective 
and more efficient than what 
has gone before; and to be 
certain that those tvpes are 
capable of more output with 
the minimum expenditure of 
time, manpower, and materials.” 





venty 


equipment 


d to the recent estab 


ilready owned 


estate 


nt, OL several large 


projyectile plants 


shared jointly 
vy Ordnance 


lity as Army and 


nunition 

it those in 
production 

t worrving to 
these days over 
lor i 
They 


producti n 


ire very busy 
out ol 


veday, 


that 


How 


resump 


he wever, 


e to the tore. 


state of readiness for the 


toy 
ot 


nanutacture Of an important 


component, a state of readiness 


ast comparable to that existing in 


he explosive plants and the loading 


plants, be obtained practically and at a 


cost Government can afford? 


Lines on Government real estate are 


only a partial answer. For one 


, ' 
Government real estate which 


suitable buildings is 


running 


supply. “Capacity in being” in 
scattered good al 


} 
is the only 


afford 


plants n 
he 


the ex 


swer. But can we that? 


only possible lies in 


} answer 


amination of the nature and character 


istics Of the metal-component capacity 


created ily 1950. 
Allocated Facilities 


Most of the existing capacity 
has 
These 


lities. companies 


VJ-Day 


tabri 


nterest led them after 


' " ] nr ur , ? r 
asic planning tor 


ire the 
future ¢! 


they 


with no important tools missing 


God forbid that there should oc 
cur again any succession of events that 
would prevent Ordnance from having 
a balanced reserve of tools for ammuni 


tion-component production! 
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Teamwork for Preparedness 
Capital Cities Post of the A.O.A. Aids Defense Production 


: 


by 
William B. Daley 


é 


Local group assists the 
smaller shops in contract 
interpretation, specifica- 
tions, and engineering 


: 


the Amer 


ren 


Cities Post ot 


Ordnance Association ts 


iluable service to the national 


in thirteen coun 


n program 


New York 


acquainted 


pper State by be 


etter with larg 


business firt its area in 


| 
unction efhicie a liaison 


' 1 
etween those seeking 


we d those 


rk 


pedite VOTr 


Shops Visited 
\s par ) the 


projec t 


industrial-sur 
small shops received 


triendly trom a Post 
These shops 


of subcontract work in the current in 


were found to be 


dustria obilization and will most 


certainly ¢ brought Into the battle ol 


W ithout 


luction 


proc 
nev. 
s the experienced view of 
Amstuz, a vice-president and 
chiet engineer of the Behr-Manning 
n of Watervliet, N. Y., who 


il chairman of the 


Survey. \l 


Corporatic 


nted gyener 


was 
Indi 


though a 


appot 
istrial Preparedness 
vusv industrialist with many 


Mr. 


his time 


Amstuz 


pressing responsibilities 


gave unstintingly ol and ex 


ceptional « in further 


rganizing 
littee was formed to assist 


May-June, 1952 


industrial concerns in <« 
the industria 


Mr Amst 


much interested 


carry out 


program, 
are very 


acilities are most 


tor the production ot 


nilitary supplies. 
We 


one ol 


ire parti ul 


the most vit 
the 
small shop is importan 


The re 


Ole rated by men otf i 


Work, namely, 


flexibility ire 


tive, ind know how qu 
seldom found elsewhere 


nall that you 


shop 
1d born mechan 


1d excellent cratts 


These men of the 
Si i ] shops i.f 
] 


» things with simpk 
hat 


very best equipment 


ingenious methods 1 


the 


little assistance to the men 


interpretation, specifi 
with other small 


pooling 
makes these small operato 


ible tactor t acre nse 


The Human Factor 


Convinced of the practi 


these constructive obser 


Amstuz committee set out t 


the potential facilities of 


prises. The committee cr 
humam factor, knowing ft 
it is very often relatively sir 
up and equip a man wh« 
business. 


In order to do the 


thoroughly, Mr. At 


shops in engineermg 


urman W 
llowing 


iscs Oper 


phases of 


ibout 


and 


WINS, 


matters 


\ Con 


1c 


nittec 
on how to 


to protect 


1 


e interference 


following Post me 
the hive comn 


\W 


— 

r, | 
ol. Albert 
Dwver. They 
sory capacity, by 
Paul 
r Herzog, Thomas F. I 
ld 


add 


Iward Doherty 
ind 


] 


issisted 


Jacobson, 


are 


LoGuidice, Biglow, 


| t 
est 


Lee Gl Local banks 


othcers were also bro 


well that survey project. 


Area Representatives 
The 


Ss don 


lin { 


coordination o 
the tollowing 


Pau 


we Hamilton, John G 


by 


representauives 





Mr. 
the 
Preparedness 


Daley 
Committee 
of 


on 
the 


ing from Rensselaer 
technic Institute. 





is vice-chairman 
Industrial Cc. ( 

Capital ; 
Cities Post of the A.O.A 
is a graduate in civil engineer- 
i Poly- 


Dwyer, Mr. Luther, Mr. Gl 


of H. Spry, Bruce J. Rigg 
irter. 
munity and their territory 


the 


what the shops can do 


He 


men operating shops 


the \ 





craftsmen in their respective 





Jerry Birc 


Jim 


] 
mk 


nbers 


ind 


wl 


shop 


This helps elin 


Daley 


Proces 


itors 


( 


other 


on Plant Protect 


Leon 


rit 


Ss, and 


t 


ire 


uthe r. 


Shirley 
add, 


R 


Dor 
These men know their 
They 


they 


W 


1S. Hamilton, Wal 


Mr 


bert 


i 


or 


; 














Advisory Committee Advisory 


wester 





mm ee 


Herzog 
4 


Boras 


Plant Protection 
\Cot Biber! Jocobson 
ommittee 


efence 
harmen 








Organization chart of 


Cities Post made it per 


fectly clear at the outset that it had no 


detense contracts to hand out. It was 


quite successful, however, in bringing 


numerous prime contractors and sub 


} ! 
contractors together. It was able to help 


and advise the shops that needed and 


asked tor assistance. 


Information Distributed 


Che alert and enterprising Post dis 


tributes information on Government 


regulations, priority rules, and any 


publication or printed material that 


may be of value in carrying out de 


fense orders. It keeps in touch with 
Government authorities, with the pro 
1 forces, 


\u 


thority and its highly competent Office 


curement ofhces of the arme« 


ind with the National Production 


ot Small Business. It helps to co6rdinat 
the shops in the district with the work 


NPA, 


and the 


the local field offices of the 


ot Commerce, pro 


vice agencies of the De 


1” Mr. Amstuz 


“that teamwork and coéperation 


convinces 
SaVS 
and subcontractors 


between prime 


made the armaments 
and 
success in World War Il. Now we are 


illed 


production of 


military supplies an outstanding 


again cz upon to develop all the 


sources ol production to maximum 


efhciency tor the detense 


Mr 
to the 
skill of the 


] ] 


tOcal 


program.” 


Amstuz gives maximum credit 


technical and human-relations 


local area chairmen. In all 


cases the area cl lirmen, whether 


938 


or W itervliet, 


gineers 


Cities 


civil 


chairman or his con 


the Committee on Industrial Preparedness, 


in Albany, Ithaca, Schenectady, Troy, 


"1? 
well-Known en 


‘ lustrialists who are inti 
mately with their respective 


This 


Ine stimable 


wcquainted 


cities and suburbs. extensive 


knowledge was of value in 


adding ma shops to the Capital 


p t 1 nt ly 1h) 
ros potential producers, 


If they the area chairmen 


assist 


ippointed ; cal n to 
them in making 


In many ins vcfore a firm was 


visited inary letter was 


Mr wstuz, 


American 


actually 
calling atten 
Ord 


sent out by 


tion to the fact that 


nam Association representation in 


local business vell as in both 


the 
branches of the 


Fed 
j 


Government made it possible tor 


and military 


\ssociation, through its Capital 


1 


s Post, to be of direct value to 


an\ 


, , 

madustrialists in 
wr ne 

a *% future go\ 


they 


ernmental 
might 
d in working 
fulhilment of 

U. S. con 


tracts they migh celve as a prime 


or subcontractor. 


Upon making his visit, the area 


mitteeman brings 
with him a list of Post officers and a 
order to a 


the 


Post membership list in 


quaint the — industrialist with 


patriotism and solidity of the peopl 


interested in the survey. The Post rep 


resentative then ves the person 


visited an vey form, which 


may be al | . vy filled out, 


Capital Cities Post 


with the request that it be comy 


filled out with all the pertinent 


tormation that the industrialist care 


urne | to Post he adq 


the executed in 


ms by 


] ; 
haASSTEICU 


the Post they 


and indexed in 


oct } Is n 
Post officials m 


neous references on 


position to answer inquire 


contributor 


contained in the following repo 


Edward B. Doherty, vice-president of 
the National City Bank of Troy, N. Y. 
Mr. Doherty | | 


his issist 


Ss had the capable he p 
Joseph N. Delaney. 


int, 


Trends Noted 


t two 


years ago this 


bou g 
trends in 
had a 
what 


ls were accomplished 


ized the rbable 

duction certainly 

woul 1 I ip} 

il the se tren 
| 

at large was to suffer from 


the country 


the results ol the ll er period, 


lly civilian to a substantially 
prox 
Im rediately prior to World War Il 
and during that 


then War 


certain ice! ol 


ction activity. 


War, In cooperation 


with the Production Board, 


this bank were 


tremely active in the same field o 


endeavc ind were quite successful in 


Iping to stabilize the economy of our 
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community under comparable circum 


stances. Early in 1951 this bank signed 


a contract with the United States De 


partment of Commerce by which it 


became designated as the Procurement 
Servicing Agent for the Government, 


cting through the Department ot 


Commerce. 


Contract Vague 


} 


“This contract, however, was rather 


rue, based on a lot of generality, but 
did provide specifically that a bank so 
designated shall serve every one in its 
area, regardless of his business, politi 
al, or other afhliation, and it is to be 


without charge and_ without 


selfish 
“We 


drawn 


motive. 


realized that the contract as 


was merely a starting point and 


th 


it if we were going to do something 


nerete we needed a lot of help. As 


got in touch with John ©. 


stuz of Behr-Manning 


chairman o 


a result we 
Corporation 
lustrial Pre 
Iness Commi the 


red Capital 


ities Post of the American Ordnance 


Harry N 


Arse nal, and 


ciation, Col 
Watervliet 


t other 


> 
Rising o 
a number 


men or sin if standing and 


the Amer 


position, including officers of 


Association. 


for their help and sug 


ican Ordnance 
“We asked 


gestions in the development of the idea 


response. 
all the 
of Ordnance 
Association Committees, 


responded with con 


“This bank then 


1 


communicated with most of the official 


procurement servicing agencies east oF 


Mass., 


making 


Cleveland to Springfield, and 


south to Philadelphia, par 
ticular and specific contacts in some of 
the primary points in Washington, D.C. 

“In this original contact it was set 
forth very clearly that our facilities and 
the assistance of the Ordnance Associa 
tion were available to the procurement 
officers on investigations and checking 
felt that could be of 


but that we we 


greater service in a more particular 


way. 


May-June, 1952 


“We 


introduction or 


advised them that a letter ot 


a telephone call trom 
us with regard to any prospective con 
tractor would carry with it the definite 
assurance that knew the 


we man to 


be a bona fide and legitimate business 
that in the 


work 


with the procurement officer was with 


man and our judgment 


type of that he was to discuss 
in his plant's capacity. 
“Further, the procurement ofhicer 


had 


prospect’s bank, wherever it might be, 


was 


assured that we talked with the 


and that we were isied that the 


Sat 
potential contractor's banking connec 
| ; 


tron would cooperate if iry 


necess 


the fi I 


nancing o 


Excellent Reaction 
‘The re 


Government ag “ 


ction Irom ¢ 
is excell 
self-evident that such 
procurement officer takes « 
the major items ot his 


the 


ind his plant, plus his fina 


character and « il 
That leaves the procure! 
1 position where he 
to procuring and re 
work and 
} 


worry ot 
is shoulders. 
Che 


to a number of 


same tvpe of approach was 


ade prime contractors 


frankly Little 


During 


it the same 
j 


immed 


tin with 


late) §=sUuCccess the 


half, 


officers of this bank 


year and a represent 


ha 


or another talked with a 


manufacturers in the area. These 


facturers were urged to ‘get their feet 


wet’ before their civilian production 


} 


vegan to fall off by Starting in a sma 


way in Government work 


Interest Developed 
“The 

“get 

hold, 


veloped a large percentage of the manu 


idea expressed in the phrase, 


take 


interest ce 


vour feet wet,’ seemed to 


and as a result of the 
facturers in this area obtained through 


their own efforts a very large volume 
of defense work. 

“It is known by those of us who are 
reasonably close to the production Sit 


uation that there are many firms in the 


area who are now running as high as 


ninety per cent of their capacity on 


defense work while a multitude ot 


them are running between twenty-hve 


and fifty per cent. Without this work 


| hesitate to think what the employ 


ment situation might be. 


“It has been definitely established 


that our assistance has proved of real 


value in the negotiations tor prime an 


subcontracts, in expediting the delivery 


of raw materials, nego 


tiations with the iri 


ous armed torces 


ticularly with respec 
Army 

spec 

on 


accelerated-depreciation certifi 


h inneling of 


proper ¢ yy 


ind other 


priorities, 


nevotiations 


“Some rather unusual and 


financing has been done 


| 
rd to prime and subcontracts 


have pecen mad 


ectpons 
ind conterences have 
ryestion otf the \ 
in Washington 


straighten out financial affairs « 


tractors as tar as 2 miles away 


Valuable Service 


“One of the most 


which is now in progress is the 


2 connection with one of 


uircraft companies for the p 


] 
lining up subcontractors 


company in this area on produ 


ms hedules to las 


this instance twelve 


1" 
been specihicaully appro ed 


assistance of 


“Through the 


members o American Ordnance 


have 


one of the 


f the 


\ssociation we been able i 


terest outstanding 


treatment organizations in the 
the possible establishment of a cus 
heat-treating plant in the ¢ apital Cities 
district. In this project We are now in 
the process of a rather complete survey 
assisted by the Ord 


in which we are 


nance Association, the Department of 
Polytechni 


York State D 


Rensselaer 
Ne Ww 


partment of Commerce. 


Metallurgy of 


Institute, and the 


“This review has been, as intended, 


only a highlight, but it covers enough 


of the activities to give at least an 


idea of what we are attempting to de 
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The maintenance of to- 
day’s complex Army in 
combat demands coérdi- 
nation of the highest order 


+ 


FIELD FORCES’ logisti 
rcise, known as LOGEX 


being conducted at ¢ ump Pickett, 


RMY 


cal exe 


Va., during the week of May sth, with 
Maj. Gen. Edward E. MacMorland, 


é ; 
general ot Aberdeen 


landing 


Ground, as the man 


attention on 


ocuses 


nad function of logist 


nt-line troops, 


The purpose ol LA GI X 52 18 to give 


student ofhcers of the technical and 


istrative services practical exper 


lanning and conducting the 


ot those services under as 


combat conditions in the com 


unications zone of an active theater. 


conduct of LOGEX-s2, 


Ordnance’s 


uurth exercise of its kind to be 


is in accordance with a_ policy 


4 rotating responsibility for such 
, 


ercises among the technical 


General MacMorland, as maneuver 
Army 


acting for the Chief of 


Maj. Gen. E. L. Ford 


rector, 18 


Ordnance, 


Essential Factor 
No branch ol 


ed more 


military science has 


essential to the successful 


ployment of modern 


which 


armies than 


embraces the transport, 


supplying of troops i 


the establishment 
m. these unctions, 
nvs monumental logistical 


vents in Korea today, like those 


bec n 


LOGEX-52 


Logistical Exercise To Teach Battlefield Supply 


Coordination ot all the elements con 
stituting the complicated Structure ol 
, ; 


army in combat today for ad 


, , 
nistration and leadership of the high 


order. 


LOGEX 


] 


lv extendes distant 


during World 
Korea, this doc- 


importance 


lines to 


theaters 
War II, and 


assumed greater 


ot operation 
now in 
trine has 


and added significance 


Simulated Invasion 


The concept of the exercise is based 


on an mnvasion operation of enemy 


held territory by a held army supported 


by a logistical command. The scope ot 


activity of a logistical command sup 
porting a held army normally involves 
support of a torce of approximately 


350,000 men. Tables of equipment 
specify an authorization tor 98,178 ve 
hicles. Supplies needed for such a force 


are estimated at more than 30,000 tons 


a day. This 


placed end to end would extend a dis 


tonnage in railway cars 


] 
tance of fifteen miles 


combat conditions as 


Faced with 
sumed to exist on D-day plus 65, more 


than 1,2 officers and 400 enlisted 


men will be engaged at Camp Pickett 


the problems of logistical 


in solving } 


upport to such a force. Altogether, 


nore than 3, military personnel, in 


cluding approximately 100 Reserve of 


ficers on temporary duty and approxi 


mately ‘ women trainees from the 


WAC, will be eng 1 in the exercise. 
' 


: ' 
In the pl t problems it will 
forces pos 


be assumed that aggressor 


sess the highest combat capabilities, in 


ludiu 


that of 


att ic Weapons 


Lessons Applied 


In partt 


schools, especially the interser\ 


work necessary in the detaile 


upport of tactical torces 


quirements for tl 
nated support of the Army, Na 
Air Force 
Genera Ma Mc rland has 
LOGEX-52 as ge 


vol 


1 
DEVO! 


l-rne 


t 


commanc 

reat stress on 
problems connect 
Ipporting tuncuion 


nistration, transport 


storage, 


juipment, and establist 


maintenance of communicat 


other tacilities 


( requisition a 


nt of personnel, evacuation 


ualties, and the welfare of tro« 


Plans Prepared 

The plant ing staff for LOK 
issembled at the Ordnance Sch« 
erdeen Ground, | 


} 


DUSILV ag | rT several mot 


detailed preparation of situation 
quiring participants to exercise imag 


nation and in 


genuity in the solution 
lems inherent in operat 
in approximately sixty 


in assault landing in a 


iddition 
schools, staffs are 
urnished | Command 
Staff 
irned and tt 
| GI X 52 
rence between s 


future military a 
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Two New Weapons 


Shown above is the new attachment developed by Army Ordnance for the caliber 45 submachine gun M3 which can deflect a 
bullet at a %0-degree angle, permitting fire around corners! Below is the long-secret “Skysweeper’—a completely auto- 
matic 75-mm. antiaircraft gun which is the Army's answer to the low-flying strafing and bombardment plane (Army photos 
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Month by Month: sisnisnss 


of the National Defense 











Procurement Difficulties sity. Here Admiral Ring sounded off one o 


which the pressure was greatest 
in a fashion to warm the hearts of 
Adm. Morton L. Ring, Muni . . 


right now, and then duck. 
Wired eats a Sr Saab those who are increasingly concerned 7 n simply saving that today’s 
ice lirmMan ‘ 1p)p ‘ ' 
PI ' 
led about government red tape 
sOUndCE a I ' 


I as ex procure! 


volvement in ferent influen 


is affected by many dit 
th pressed in our rising in\ There are those, Mr. 
ic 1iecmiiMm . 

t 1 statism. We now seem to be getting Congressman who would use the mili 
cn 1 n f Q 


to an armament economy, and the — tary appt 
betore a mm 


itions for the soluuion oO 
rman cono is being used to problems. I happen to 
Representativ lor t 

ries Which are a far ngle, sole tunction of 
iredness as such nent officer is 


trans ript ol 


t 1 question 
rard 


to procurement as it relates 
to the catalogue. What we have today 
k now n old-time pur 
ny different 


ny upon the 

hasing ress has enun 
ciated i nall-busin licy, Mr. 
Wilson has issue which is 
known as ODM Direx No. 3, whicl 
Let's give speci ittention t 


listressed big pro 


OS t 
f urement. We 
ys been | stat ed suy-Ameri 
Board itself but rather 
minable red tape in which 
| all other procu Two Conversion Plans 
themselve . P ; F Pn [wo of A 
trving to get nad I ied j ee bts | 
wction by the control 


Truth to tell, one « 


episodes in 





ty 
mobilization Vv 


nths—indee 


d of World War II 
inning ¢ the Kore in W if 
National Security 


R 
,esources 


eV respon in 


part of the direct your cot business 


is little to a distressed area You h | 


ave also 


and got a committee of this House, a com 


mittee of the Senate, select committees 
, 1] 
its dehcrencies, on smal 


idvertisement and 


business, which say ‘formal 
r, the following exce ompetitive buving 
1} 


i-DUSINESS 


ony of Admiral 


t 


is the best 


j 


1 
© our political ad 


ers that man to get in.’ Mr. Wilson of General Motors be 
me today, il I lieves_ that we should 
plications were a purch ising agent, which one of military and civilian production facili 

nt buying are to continue these directives I would follow, | would — ties. In an address delivered at the 
precedence over mili tell you, sir, that I would follow the Chirty-Third 


ion must be made quickly as to “If you would ask 


integrate our 
+} | 
whether or not the social in 


Annual Meeting of the 
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American Ordnance Association in wherever possible, by the concept ot The Record on Costs 

; ) = 9 : | > militar 

Cincinnati on October 4, 1951, he de thinking ahead in planning military Ihe Department of the A 
clared that if we are to have an ade construction so that the maximum ac clared that recent reports allegit 


. ! } o ] » lian 
quate and flexible mobilization plan vantage would accrue to the civilian discrepancies in prices paid 


tor an indefinite period, we must de economy when the need for n ‘ ; en ease Galeed 

velop ways and means for integrating — production lessens 

capacity for the production of military Mr. Wilson said that facilities now 

material with the production facilities being built or put into use t 

required for the manufacture of con purposes, including atom 

sumer and producer goods normal to power plants, and convertuble 

a peacetime economy matériel plants, should be offe red as al 
“We cannot afford either the time investment to the 150, . peopl 

or money incidental to the acqutsition \merica 

ot tacilities tor the production of mili “The plants shoul 

tary material each time a war or threat’ owned and managed 

of war disturbs us,” he said. their stock offered te 
Mr. Wilson proposed that manu the people interested, 

facturers who are expected to assume larging the base o 

responsibility for the production of the industrial tools of At 

larger and highly technical military apacitv. I further 

items be prepared to operate dual be sold 


purpose plants which in used 


stock not 
in changed tor Cro 
three ways: for combined production, ip to a certain 
for total war production, or for total would make 
civilian production tractive as the 


“New plants,” he asserted, “now be i share in At 
ing constructed as part of the detense chine of orre 


' , 
ind essential civilian program should tried incentives 


be constructed with this obj tive, ind risks, of cou 


existing | s they are partly 
changes ie! produ tion, should 
, 


they are flexible 


urposes. 


Mr. Wilson sai 


process not only to current nstructed re price | 


wr these 


Ss plants, but to othey I sentry ing hain stores checked 


Mr. Wilson, of General Electric, ot owned Government institutions * each 


ers a plan under which American ceptible to profitable operation The Department ot the A 


citizens whe hold United States de widespre ad ownership ind private licated the special circumsta! 
] 1 in the Signa 


fense bonds wor become the ultimate management where the national invo 

stockholders in privately operated debt could thus be wed and more 

ye acetime industries growing out ol impetus given to the American wa\ 

atom . power installations, and Mr. Wilson le 1 that thi ) ’ f New York 

other ren facilities. scheme would “ga \ practt | spotting sets. These are | 
In an address sponsored by the Chi inswer”’ to the question of whether the phototheodolites primarily used 


o Association of Commerce and nited States was still “sold on irtillery practice. The contract 


Industry, Mr. Wilson urged business m that made it the greatest and tor numerous major and n 


and industrial leaders to be guided, re most powerful nation on earth ponents 
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Air Force Armament Policy 


An Editorial 


EVERAL months ago the United States Air Force an 

nounced its policy for the development and procure 
ment of Air Force armament. The policy has many most 
attractive features, not the least of which is the utilization 
to the fullest extent of the facilities of private research and 
f private industry for the development and production 
f needed equipment. Much good should come from the 
new declaration—good both in the way of superior arma 
ment and also from the standpoint of efficiency and economy 
in so tar as Government expenditures are concerned. 

It should be said at the start that, in the parlance of the 
Air Force, “armament” is synonymous with “ordnance.” 
Thus as armament the Air Force includes guns, ammuni 
tion, and explosive materials such as bombs, propellants, 
rockets, pyrotechnics and incendiary compounds, protective 
armor, equipment for dispensing toxic and biological-war 
fare materials, sights, computers, launchers, and control 
systems, together with components, accessories, supplies, fix 
tures, handling, training, analyzing, maintenance, and test 


equipment therefor 


Statement of Policy 

The policy itself is crystal clear both in its philosophy 
and in its expression. We quote it verbatim. 

“(a) Combat aircraft will be considered as complete 
weapons systems from conception to the end of service life. 
This concept requires the integration of armament equip 
ments in future aircraft design proposals. 

“(b) The Air Force will emphasize, encourage, and sup 
port the development of armament activities within United 
States industry which will insure research, development, 
and production capacity in times of peace as well as in war. 

“(c) The development and procurement of all Air Force 
armament equipment is the responsibility of the Air Force. 
In consonance with the principle of cross-servicing, other 
Government agencies and facilities will be utilized to the 
maximum extent consistent with furthering the objectives 
of the Air Force 

“(d) The Air 


Force armament to attract and retain qualified personnel. 


irmament program 


Force will establish a career field in Air 


Personnel assignments will be carefully monitored to 
achieve this objective. 

“(e) The Air Force will continue to de velop the techni 
to achieve 


cal training program in Air Force armament 


maximum competence in military and civilian personnel 
in all areas of armament. 

“(f) The Air Force will develop and construct such in 
tegrated systems of facilities as may be required to insure 
complete and comprehensive development, testing, and eval 
uation of armament equipments. 


Students of armament progress see in the above policy 


May-June, 1952 


the results of years of experience which have characterized 


the activities of the Ordnance Department of the Army and 


Navy. The 


always the 


the Bureau of Ordnance of the dominant note 


in these experiences has been utilization of 


private industry for the purpose of specific undertakings, 


both in the fields of research and development and alse 
production and maintenance. It is only in 
World War II in 


that these time-honored policies have been violated by the 


in the fields of 


recent years—since the advent of fact 


erection and operation of huge Government facilities where 
private facilities formerly were used 
policy 


which provides for the establishment of a career field “to 


Equally important is that phase of air-armament 


attract and retain qualified personnel.” 
Army 


been 


The Ordnance fraternity since the days of the great 
May William 


noted for its specialist training. To be an 


Ordnance leader, Gen Crozier, has 


Ordnance Ofhcer 
means to be a career specialist whose special engineering and 


administrative skills mark him as a leader in the unusua 


helds of technology wherein few others are qualified 
The 


hearts of all 


! 


Air Force announcement on this score will warm the 


those who have watched the weakening of this 


time-honored professional attitude. It is one thing to com 


mand an army in the field—or an air force aloft. It is quite 


something else to design, develop, and produce the arma 


ment without which armies and air forces are impotent 


It is apparent in this latest declaration of policy that 


dependence upon private facilities both for research and 


production is again coming to the fore. The three arma 
Navy, and Air 


function to perform, and that function is best performed 


ment organizations Army, have a vital 


when private facilities rather than governmental establish 
ments are utilized to maximum extent. Such a policy augurs 
well for the future of American ordnance, both in quality 
and in cost. Thus is translated into operation by the Air 
Force the philosophy of superior air armament which was 
Thomas K. Finletter, Secre 


so well expressed recently by 


Air Force 


tary of the 


“Emphasis upon Machines” 
“T have 


enemies are 


vossible 


ilready referred to the emphasis which 
The 


we must place a corresponding empha 


I 
] 


placing upon their ll 


air defense orollary 
of this is obvious 
sis upon the machines which may have to deal with these 
uir defenses 

“The same need for quality applies to our own air de 
fense. With modern weapons of the violence of the atomic 
bomb in the hands of possible enemies we should concen 
trate heavily on the quality of the machines which may 
have to deal with enemy bombers which would carry these 


dreadful weapons.” 








e AT WASHINGTON.—The Ordnance 
Association in 1951 had its greatest year 
of activity in all fields of operation. Its 
national and regional, the pro 
Posts and 


meetings 


grams of its forty-two local 


Chapters, the output of its forty-eight 


permanent Technical Divisions and Com 


mittees—all combined to provide the 


, 
national 


greatest period of service to the 


A ssociatior 


defense since the 


in 1919 


vas formed 


well as_ the 

operations of the 
were presented and discussed 
meeting of directors a 
Carlton Hotel, Wasl 


D. ¢ throughout a day-long 


March 5, 1952 
L.. Walsh 
and director, who presided; Herbert A 


present at the 
I 


I 
New York) 
Pittsburgh), vice-presidet 


annual 


were meeting 


pre sident 


Gidney 


Harvey ¢ 


Knowles 


Louis Polk Daytor 
Robert I 


hn S 


( Cinecmnati 


Biggers 


Pfeil 


on 
Washinstos 
Frederick H 
and J. E. Traw 
N. Marsh (Wilmingtor 
of Divisions and 
following officers 
headquarters also ¢ 
executive vice-president 


secreti Roger 


Ferriter 
anaging editor; Purt 
consultant 
submitted 


reports 


W » who wrote 


proud 
culminati 


activity 


ASSOCIATION AFFAIRS 


“Atomic Ordnance is the challenge 


which now confronts us, as emphasized in 
the following call to action 


The members of the American Ordnance 
¢ lways helped to lead the 
ment of arms and material 

y absolute « 


” energy and 
atomic dna br f you a new 
challenge 1 will meet. I am 

mnfident engineers, and 
industr 2 the forefront ir 
this field t tories depend on our men 
r rs 1 our patriotic citizens 
Omar N. Braviey 
f the Arm 


mnt Cheefs of Staff 


The two cited statements epitomize 


our past performance—< the challenge 
future. The pri 


I 


of the 


guided the Associatior its founding 


to its present eminence are discussed at 


some length in my report for the year 


1951, whick I have the honor to transmit 


under 


1. That 


al committee 
the chairmanship of Harry Erlicher, and 


consisting of the following members 


Edward T. Gushée, George F. Hussey, Jr 
James D. Maitland, Paul O. Vogt, and 
President Walsh, ¢ ficio, had submitted 


its report non following mem 


serve until 


bers at larg f ouncil to 


December 31, r until their succes 


Henry Marsh 
W m H. Mitchell 
Morgar 
Murray 


Pew 
Reashton 
Strauss 
inghast 


That these nominations had bee 


Council rep 


Divisions 


n sub 
mitted to the members of 


Technical 


resenting Posts and 
and tl lz national officers and di- 


l ballot, elected all 


letter 
of them to as members at large of 
Council for pm riod stated 
3 ominating committe 
pou b | W. Colemar 
man of l, an ! 

Erlicher ; hairmar 

Gushée Howley 


Mr. Mait 
lent Walsh 


and Presid 


these directors thus 1 


had been elected for the period 


The Executive Committee consisting 
following—Colonel Gidney, Mr 


Mr Ik, Mr. Biggers, Mr 


President 


of the 
Knowles 
Gillmor, ¢ 
Walsh, and the following e+ 
bers: Henry Erwin, Johr 
field, Colonel mid, and Miss 
for tl 


successors 


Ingersoll 


was reélected to serve 


vear or until their 
The Advisory 
I. D. Biggers, 
Gardner, J Earl B. Gilmore ) 
Girdler, A. W. Herrington, B. T. McNeil 
A. Morgan, John M. Oli 
lames W Wadswortl 


I Wilsor 


B yard consisting 


Thomas 


Reimel 





Aberdeen Proving Ground 
Birmingham 
Capital Cities 
Central Illinois 
Chicago 
Cincinnati 
Cleveland 
Columbia River (Portland 
Empire (Rochester 
Florida (Eglin Field 
Hartford-Springfield 

Lone Star (Dallas 

Los Angeles 

Louisiana (New Orleans 
Michigan (Detroit) 
Mid-Continent (Tulsa 


Watervliet 
Peoria 





Midwest (Kansas City 
Milwaukee 
Nebraska 
New York 
Northwest 
Philadelphia 

Pittsburgh 

Puget Sound (Seattle 

Quad Cities-lowa ( Rock Island 
Rocky Mountain (Denver 

St. Leuis 

San Francisco 

University of Michigan 
Texas (Houston 

Washington 

Yankee (Boston 


Omaha 


Minneapolis 








Refunds made to local Posts of the Association during 1951 
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Diaries” edit 
ng the Ring 
The Machu 
George M 
During the 


mately 800 


Phroughout 


Washington Post visits Rheem Manufacturing Company Plant, Sparrows Point, 


wed hermetically sealed k 
J rst. 1 


certif 
ber l sh 
source s $484.71 
of $419,500.46 

I 





Pages of lrmament 
Pages Features Departments Technology 
108 d 11 5/12 
132 : 13 3/4 
156 16 2/; 
164 : 13 
174 3 12 
37,000 180 13 


Total Pages of 
Issue 

Jan.-Feb. 
Mar.-Apr 
May-Jun 
July-Aug 
Sep.-Oct. 
Nov.-Dec. 





— 600 








Principal statistics for ORDNANCE magazine for 1951 
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4. Int TRIAL PREPAREDNE The As 


sociation’s monthly report to members o1 
' 


the progress of industrial mobuilizatior 
lso had an average press run in excess 
f 35.000 

Special Re In addition to these 
regular publications the editorial depart 
ment processed a large number of miscel 


laneous publications and printed pieces 


During 1951 these included the follow 


ng brochures 





Organization fo ! Produc 
t W. W. Storey 
Ordnance Pricing 
Pancoast ; 
Gages for ni Productior 
oceedings of the annual meetit 
Ind 


Gage Indust ivisior nuar . . , = . 
aa ustry Divi January Brig. Gen. Burton O. Lewis, center, staff consultant for A.O.A. Technical 


Divisions and Committees, addresses members of the Florida Post during 
High Precision Antifrictior all a conference at the Armament Center at Eglin Air Force Base, Florida. 
transcript of a seminar 
he Instrument | Beat bers of the American Ordnance Associa science and it national relatio 
tion participating in the activities of the lege of t acific, was the 
he Torque Test Technical Divisions nd Committees speaker igar B. Jessup, presider 
committee, Instrument  Precisiot al These gentlemen are givit freely of st, \ is also presidetr 
Bearings Committe it in and talet F individual har ileu r Comp: 
f. Proceedings of tl pring ng patriotic citiz teres n contributing 
Rocket Commi ; t al def and ft course 1 wr of n ‘ was toast 
Life Membership Plar vitho ‘ atior } : nong onor guests 
Roster of A.OL.A 
(Orgam ition il 
ograms and 
Meeting in Cir 


Preparedness 





e AT LOS ANGE 


e AT SAN FRANCISCO 


the S 


i ine 


ORDNANCE 





following students were elected 


Frederick ( 


vith a white house a delightful luncheon served in the com 


He compared success 


and stated that in order to keep the hous¢ pany cafeteria. After luncheon an address board of directors 


Leo A. Codd, executive 53, Shrewsbury, N. J].; Julian I 


lhe n ts of paint” were vice-president of the Association, and two on, "53, New : ¥.; D 
the Douglas C-124 lcMichael, '53 1 , Colo 
\. filn I Hobbie, 54, South Deert 


you pitch the | Do to somebody Ordnance Air Power for Peac« B. Jameson 54, Deny 

l he gravy, too ind Robert L. Woodberry, ‘54 
reasons why you e AT HANOVER, N. H.—A 1: ‘ Mass 

Post was established Dean Willi P. Kimbal 


ite it must be paints from time to was given by 
Too mat quit looking for films were show 
j 


work after they 2) “Wher transport in action and the A.O 


an reasons why ter of the Yankee 
is no market for at Dartmouth College or 

1952. At the inaugural meeting the pri W. B. M. Chase, professor of 

Web Wilson Oil cipal speaker was Maj. Gen. R Max science and tactics at Dartmor 

os Angeles, president well, vice-president, Americas “| selected by the students as t 


tmaster for the meet & Foundry Company 


February 28 School of Engineering, and Li 


advisers for the new Chapter 
Lynn H Morse president the 


Yankee Post, was advised by Colonel 


Was toads 


L. Clark, a director of the important national-preparedt 
Association and manager of the ing carried forward by 

Motors Plant at South Gat \ former editor of this ' results of the iugural 
l i tl meeting on the former executive secretary of the | n i n the Dartmouth car 


addressed — the 


ims of the } al nance Association, General M 


principles and a ax Wwe | the Dartmout! 
Ordnance Associatior vahant friend and propor filiation with the Yankee 


Aubray Austin, deputy chief of the | 
Angeles Ordni District, described the 


proved by tl ‘ board 


activities of tl listrict. Approximately 


320, member and guests were in at 
tendance 
One month later, on March 29th, mem 
bers of the Los Ang Post visited the 
Long Beacl lat ‘ t Douglas Air 
cratt Compa! 1 nd 1 ane \ t \ ma i t th hice i | 
rectors was ‘ t COLORADO SPRINGS 


members of ‘ost participated it 
\W law, Con 


being limited 


the Douglas 


visit, members 


Louis Polk, right, vice-president of the A.O.A., presents citation and life member- 
ship to Gen. B. W. Chidlaw, Commanding General of the Air Defense Command 


May-June, 1952 








Charles H 
l 


of the 


member 


e@ AT MIAMI B 


A.O.A 


Small 


EACH 


} 


1ddress¢ 


H 


Arms and Small 


cule 


1 


Manguso 
(ret 


Ordnance 


fo 


Arms 


Del.; O. H. Win 


Company, 


n 


Syracuse 
() 
Associ 


Burtor 


Technica 


AT IN 


tir 


BOST( 
f the ¥ 


Hotel 


March 


color 
materiel 
Meeting 
Patters 


(ct 


Coles, charter member of the American Ordnance Association, on March 
1952, completed 60 years of service with Colt’s Manufacturing Company. He is 
Ammunition Division. 


nt of the Her 
Wilmington, 
General Electric 
\ ind 
\mericat 


consultant 


Brig 
the 


ommiuttees 


« int 


s and butter witho 
nt or unemployme 


Wilson, presi 


poratior 





is 


ng Wé 
Force 
of 


meeti 

Air 
Force display 
Third Annual 
at Wright 


la 


irty 


of the Association 
ir Force Base, 


1951 
publicizir 


vho works directly 


e AT HOUSTON 


Colonel 





Robert I 
\ ssociatio president. Adn 
Morehouse commander of 
hristi Naval Air Base, also ad 


+ y 


the 


e AT REXFORD, N 
n meeting of the ( 


is 


uw) 1952 
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TOUGHNESS 


For a specific condition...or a 
combination of requirements 
NI-RESIST offers a ready solution 





Mecuanicatty Simimar To Gray Iron, and resembling 
austenitic stainless steel in many characteristics, N1-Resist ‘ 
provides a unique combination of properties at moderate 
CO08 occ 

NveResist has good resistance to corrosive attacks of acids, 
alkalies and salts. In 5° sulfuric acid, for example, N1-Resist 
outlasts cast iron 100 to 1. 

WorRK-HARDENING CHARACTERISTICS combined with thor- 
ough graphite distribution make N1i-Restst ideal for metal- 
to-metal wear service. 

NeResist of normal hardness machines like 200 BHN 
gray iron and is readily weldable. 

NiResist shows up to 10 times better sealing resistance, 
and up to 12 times better growth resistance than plain iron 
at temperatures up to 1500° F. ss, 

Nv-Resitst has high specific electrical resistance. (140 micro 
ohms cm’) 

THermat Expansion may be controlled from 60° higher 
than that of plain iron to a low approximating that of Invar. 


THE INTERNATIONAL NICKEL COMPANY, 
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MACHINABILITY 


MAGNETIC AND 
ELECTRICAL PROPERTIES 


CONTROLLED 
EXPANSION 


RESISTANCE 


Severar Types Or Ni-Resist are available to meet a variety 
of industrial demands. Get full information ... mail coupon 
now. 

At the present time, the bulk of the nickel produced is 
being diverted to defense. Through application to the appro- 
priate authorities, nickel is obtainable for the production of 
NetResist for many end uses in defense and defense sup- 
porting industries. There are authorized foundries, from 
coast to coast, equipped to quote you on Ni-Resist castings 


in all common forms and shapes. 


The International Nickel Company. Inc 
Dept. O,67 Wall Street, New York 5, N.Y. 


Please send me booklets entitled, “Engineer 
ing Properties and Applications of Ni-Resist 
ond, ‘Buyers’ Guide for Ni-Resist Castings 


Name 
Company 
Address 

City 


67 WALL STREET 
NEW YORK 5, WN. Y. 
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THE “HEART” OF CINCINNATI Association Affairs 


is famous Fountain Square. The The meeting was initiated by 
Ernest E. Johnson, 


one of the 


pulsating “life blood” of the city, new Post directors 

manager of the General Engineering Lab 
General Electric Company, Sche- 
to stimulate 


however, flows from its famous 
industries, which generation — 

3 nectady, N y as a means 
after generation have produced interest and action at the grass-roots level 
to do something about the critical short 


fine quality machine tools, 
personnel in 


pianos, ink, soap, radios, age of technically trained 
the New York area and to attempt to es- 
by 


television sets and conveying Pte ; . 

tablish a pattern for similar action 

systems—A-F Engineered \ssociatior Posts and other agencies 
Completely Co-ordinated Con- throughout the country 

The dinner meeting was preceded by a 


veying Systems! 
conducted tour and lectures 





the new 
General Electric turbine he tour 
afforded Post men many 
f wl educational agencies 
see the latest 
buildings, ma 


lectrical generating 


Booth, 


Rensselaer 


AT EAST LANSING 
f annpreciat it} Patt 


AchoF YOU can SEE the 
A SUPERIORITY of 
ALVEY-FERGUSON 
Conveyor ENGINEERING 


For a discussion of 
latest efficient handling 
methods write: 


E ALVEY-FERGUSON COMPANY 


531 Disney Street, CINCINNATI 9, OHIO + OFFICES OR REPRESENTATIVES IN PRINCIPAL CITIES 
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New, Faster, Easier, Lower Cost Methods 
FOR INVENTORY CONTROL! 





If your business is typical, you've never had so many 


complex inventory problems. Now, certainly, is the time 
to investigate new, improved Remington Rand methods 
for closer, more effective control of inventory, with big 


Savings in supervisory and clerical time 


Robot-Kardex — A Marvel of Speed and Compactness 


Even though you're already enjoying the advantages of 
Kardex, Robot-Kardex can increase daily work output 
still further. Electrically powered, push button operated, 
it cuts record finding ume fully 30 . houses 59° 
more records per square foot of space ...delivers each 
record slide at desk height tor easier posting. reduces 


fatigue and makes routine work more interesting 


New Kardex KARDLOK Forms and Signals 


Another innovation is Kardlok — a design that gives you 


quicker, easier setting of signals... caliper-accurate posi- 
tioning of signals...and positive locking of signals 


May-June, 1952 


against accidental disarrangement. It's the last word in 
dependable, visible charting of your item-by-item inven- 
tory status, What's more, it’s ideal for Kardex systems em 


ploying Remington Rand's Automatic Computing Chart 


Complete Installation Service 
Let Remington Rand take full responsibiliry for super- 
vising and/or handling completely your change-over to 
new, better inventory control methods. Our installation 
experts Can save you money on every phase of the job 


For information, visit our nearest Business Equipment 
Center or write to Management Controls Reterence 
Library, Room 1091, 315 Fourth Ave... New York 10, 


requesting free literature. 
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== Amepacan CoEmicar Pang Comaanw 
AMBLER [.N@ig) PENNA. 


Technical Service Data Sheet 
Subject: IMPROVING PAINT ADHESION ON 
STEEL WITH GRANODINE * 





INTRODUCTION 


dine is a zinc phosphate 
chemical which im- 

paint adhesion on steel, 

iron and zinc surfaces. In the 
Granodizing process, a non 
metallic crystalline coating is 


} 


formed on the treated metal 


This bond holds and protects 
the paint finish and thus pre 


serves the metal underneath 


Defense Photograph 
the Navy's new ait 





“GRANODINE” MEETS SERVICE SPECIFICATIONS 





JAN-C-490, | CLEANING AND PREPARATION 
Grade | 


U.S.A. 57-0- 2c FINISHES, PROTECTIVE, FOR 
jan il, Class C | PARTS 


“JAN - F- 495° | FINISHES FOR EQUIPMENT HARDWARE 


OF FERROUS METAL 


IRON AND “STEEL 





U.S.A. 51-70- r PAINTING AND FINISHING OF 


| GENERAL REQUIREMENTS FOR 


Finish 22.02, - | STRUMENTS; GENERAL SPECIFICATION FOR 
MIL - V-3329 | VEHICLES, COMBAT, SELF- PROPELLED AND TOWED; 


FIRE. CONTROL IN- 











GRANODIZING DATA 


1 process. Depending 
n, Granc 


i equipmer yp 
quirements are a wo 


PROCESS 
‘SEQUENCE 


IMMERSION 
TANKS FOR DIP 
GRANODIZING 


except in 


pump im 
I I 





MANY 
APPLICATIONS 


Automobile bodies and 
sheet metal parts, re- 
frigerators, washing ma- 
chines, cabinets, etc.; 
projectiles, rockets, 
bombs, tanks, trucks, 
jeeps, containers for 
small arms, cartridge 
tanks, 5-gallon gasoline 
containers, vehicular 
sheet metal, steel drums 
and, in general, prod- 
onstructed of cold- 

1 steel in large and 

ous production 

ypical of the many 

ts whose paint 
protected by 


“Granodine”. 











ROCESSES 
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—_ WRITE FOR FURTHER INFORMATION ON “GRANODINE” 
AND YOUR OWN METAL PROTECTION PROBLEMS. 


Association Affairs 


He is also the inventor or manufacturer 
of many devices used in making aérial 
surveys and maps and is the donor of the 
Talbert Abrams Award which is pre- 
sented annually by the American Society 
of Photogrammetry for outstanding 
achievements in that field 


IT 
e MAJ. REUBEN E. GOHO, a charter 


member of the Ordnance Association and 
a past pre sident of the Yankee Post, died 
at Philadelphia on February 7, 1952. He 
was first commissioned in the Ordnance 
Department of the Army in June 1918 
He served throughout the First World 
War and as a member of the Ordnance 
Reserve Corps until his service in World 
War II 
4 native of Shenandoah, Pa., Major 
Goho was long identified with the Boston 
Ordnance District with which he served 
actively until 1922. Upon his return to 
civil life he resumed the presidency of the 
3oston Metal Ceiling and Manufacturing 
Company with which he had been identi- 
fied since 1911 
He was recalled to service in the Ord- 
nance Department in December 1941 and 
filled assignments of wide responsibility 
both in Washington and in Philadelphia. 
He was returned to inactive status in 
August 1945 and lived in Philadelphia un- 
til his death 
In addition to his active membership in 
the Ordnance Association, he was identi- 
fied with the Military Order of the World 
War. He was a past president of the Ro- 
tary Club of Boston, a member of Phila- 
delphia Rotary, and of tl | 
Mechanics Associatior 
A strong believer in ordnance prey 
ness, “Rube” Goho rendered especiall; 
service during the 1920’s and 
is leadership was most help- 
counteracting the wave of popular 
ind nce to national preparedness 
which characterized our country during 
that period. His services then and during 
both World Wars will be remembered 
gratefully by his many friends in the 


Ordnance 


e DR. WILLIAM 8S. CALCOTT, of 
Woodstown, N. J., special assistant to the 
| I ical se ction of the 


— 
organic chemicals 


February 15, 1952 


rch investi- 
Calcott’s 


properties 


m4 
nd the 
rocess for the e manu- 
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THIS ISSUE FoR 
wi... ; hy yi FOR 
FUTURE REF ERENCE 


ging and Packing for Overseas 
Preservation, May 1945 and 
1948 (Demonstrating 


JAN-P-116 Packa 
Shipment. Methods of 
amendment No. 2 December 


Method 1A-1) 


Note 


1. After connecting rod has been thor- 
oughly cleaned and preservative applied, fill 
voids and pad ears with aluminum foil to 
prevent inclusion of moisture laden air. 


4. App!y a Grade C Overwrap. Be sure a 
liberal size sheet is used to insure a perfect 
wrapping job. Fold wrap over the two ends 


of connecting rod first. 


2. Place connecting rod on sheet of alumi- 
num foil (JAN-B-148) and wrap in usual 
way. Deadsoft properties of aluminum foil 
eliminate spring-back and speed product 


folding 
is wher 

It sin 
dip method is used attach de-humidified 


5. Continue Grade C Wrap by 
locked” fol 


tolds with sealer 


sides over, using 


ng gle 


sible and seal 


3. Completed foil greaseproof w: 


how foil may 


to Odd 


kee] 


be molded to c 


shaped object, there 


preservative in Contact W 


} 


nfor 


tht 


6. Completed package after wax 


Dy single dip 


to dipping. If dippit 


Label 


method 


al 


1g Compout 


t 


label should be applic 1 after dip} 


cord close to surtace 


ick 


“ 


( 


Betore packing aj 


dipping cord 
non-blocking overwrap 
*The use of an aluminum dipping cord ('/%‘'-'/4""—.004 gauge) has been approved 
by Army Ordnance and prevents “wicking” normally found in cloth cords 
SEE REYNOLDS TRAVELING DEMONSTRATION 
OF MILITARY PACKAGING! 





Government- specified 
methods of foil and 
laminated-foil packaging 
femonstrated with actual 
military products and 

r Coach Itinerary! For expert 

help on any packaging problem, call th 

nearest Reynolds Sales Office and ask f 

the “Packaging Man.” Or write dir 

Reynolds Metals Company, 

General Sales Office, Louisvill 


7 REYNOLDS ALUMINUM 


NBC NETWORK 


ALUMINUM FOIL IS SUPERIOR AS A 
CONFORMING TYPE WRAP BECAUSE... 


* Aluminum foil is greaseproof on both sides. 
* Conforms tightly to any shape without taping or tying. parts. Write | 


* Easy to press out air that might contain moisture. 





* Non-absorptive; cannot wick off the preservative 
hs < a K 














Tune in every Wednesday . The Kate Smith Evening Hour’ on Television 
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Phe latter, in 

laborated with such promi- 

ent met homas Midgely and Charles 
Kettering, proved to be one of his most 


outstanding ntributions 


e L. RAY BUCKENDALE, vice-presi- 
dent in iarge of engineering of the 
Timken-Detroit Axle Company, died on 
March 6, 1952 

Active for many years in the Michigan 
Pos 1 American Ordnance Associa- 
tion, l ld of 
truck 


than forty 


Born i roit, . Buckendale first 
became iated with the Timken-De 
troit mpany in 1911. He was 
elected president of the Society of Auto 
motive ngineers in 1946. He participated 

IN THE FRIGID ARCTIC.. -- ON THE HOT DESERT SANDS sant ol the sectedions af axle & 

I 1 military trucks and 


hich his 


combat ! l 1 in W 
ALL-TEMPERATURE company, led the | great Col. Her 
bert W Ider ‘ oneered 


FIRE EXTINGUISHING EQUIPMENT :"i!:.0"""seceis ccc 


tion, died at his me vit on Feb 


ruary 7, 1952. A valued 


Ordnanes \ssociatior 


YOUR BEST PROTECTION *:.": 


and continue 

FOR FLAMMABLE LIQUID, GAS AND ELECTRICAL FIRES ar bent _ ited 

e€ was an especially active em De 0 
Ansul Low Temperature Dry Chemical Fire Extinguishers, Models the Association's Michigan Post, having 
LT-4-A and LT-20-A, have been tested and approved for operation at served as an official of that Post when 
65° F. below zero. These same extinguishérs will withstand prolonged 
exposure to temperatures ranging up to +160° F. They are rec- 
ommended for use where extreme temperature conditions pre- 
vail . . . where other types of fire extinguishers may be inoper- progress was t 
ative or ineffective. proved to be historic in more ways than 


it was inaugurated in 1942. Most notable 
in his long association with ordnance 


he following incident which 


For flammable liquid fires, Ansul Dry one 3 
Chemical Fire Extinguishers have the great- In the years before the Second World 
est fire-killing ratings ever attained by hand War the late Alex Dow, renowned engi 
and wheeled portable fire extinguishers . . . neer, presented to the Frankford Arsenal 
Based on tests by nationally recognized ap- MODEL LT-4-a 
proval agencies. ABOVE, CENTER 
MODEL LT-20-A Mr. Huber and produced by his com 
NOTE THESE IMPORTANT ANSUL FEATURES... tatell seniioen masc-neotmetion methoie 
] 


@ Patented nozzle provides © Water-tight, corrosion-ree 1% Government arsenals. There were not 
most effective stream pat- sistant construction. sufficient funds available for the arsenal 


tern. 


two ultramodern machines designed by 


pany. The gift was made in an effort to 


- to purchase the machines so they were 
Safe to use on electrical i pee 
purchased by Mr. Dow with the codpera- 


Easy, on-the-spot recharg- fires. ; Mr. Hut 
ing. (No tools needed.) eatin aa . ieee tion of Ar ames 
g- (Ne ed ANSUL “PLUS-FIFTY"® — Thoce machi 
Low maintenance costs — Dry Chemical is non-tox- 
no annual recharge nec- ic, non-abrasive, non-cor- 


Ansul Wheeled essary. rosive. 
and Stationary Ex 7 more importa ho they were the 
tinguishers can be 

provided with spe beginning of ‘ g program which 


cial hose to allow . . 

s d countless es it Second Worl 
operation at tem wved cou ay | World 
pe sarees lower Get the facts. See compara- War. In those di total appropria 
than ‘ - * - 

tive effectiveness ratings for tion for t peration oO entire Army 


various types of approved Ord 
ct 


om, fire extinguishers. Weie for CHEMICAL COMPANY 


i File No. 694. You will re- 


machines patriotic gift—were 
the basis t mar d-of progress it 
I 


quantity production at arsenal. Even 


ance Dey ment was | than elever 
million dollars a year! 
Fire Extinguisher Division Valiant souls. Messrs 


MARINETTE * WISCONSIN 


ceive complete information Dow and Huber, 


| and other valuable data 
DISTRIBUTORS IN ALL PRINCIPAL CITIES IN THE U. S. A., CANADA AND OTHER COUNTRIES  bered by their friends and associates 


whose patriotism will long be remem- 
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¥ Speed Production, save material and machining operations 
| with Waldes Truarc Retaining Rings 
better way to hold parts together 


aw 





Slandarid* 


Forms secure shoulder 
for tight pressure 

fit when installed 

in groove 


Bereled* and 
Bowed* 


Take up end play rigidly 
or resiliently, accommo 
date accumulated 
tolerances 


BEVELED 
BOWED 








Crescent 


Snaps on radially where 
axial assembly ts 
impossible. No special 
tools needed , 


sen ° 
Self Tocking» 
Economical where thrust 
is moderate on soft 
shaft—holds fast 
requires no groove 


Interlocking 


2-piece ring takes heavy 
thrusts, gives positive 
lock, secure against 
high RPMs 





Inereriled* 


Provides uniform 
shoulder for curved 
abutting surfaces, 
for bearings with 
large corner radii 


Sréiangula : 
Sef Locking 
Low cost ring for soft 


shafting materials 
requires no groove, 


Provides large strong 
shoulder for small shaft 
Applied radially 


secure against 
vibration 

















Thousands of smart manufacturers are stepping up 
production, while actually cutting costs—with Waldes 
Truarc Retaining Rings! Truarc Rings simplify your de- 
signs. The ease with which they can be assembled and 
disassembled makes them superior in many fastening 
applications where machined shoulders, nuts, bolts, 
snap rings or cotter pins have been used. 

Waldes Truarc Rings eliminate threading, milling 





= TRUARC 


REG. U & PAT. OFF 


RETAINING RINGS 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


RETAINING RINGS AND PLIERS 288 PROTECTED BY ONE OF MORE OF THE FOLLOWING 


WALOES TRUARC 
2420941 2.499.705 2.441 O46, 2.455 165 


US PATENTS 2902947 2982948 2416052 2420021 
2.403.300 2.403.383 2487602 248760) 2491 306 2509 081 AND OTHER PATENTS PENDING 


eBOTH INTERNAL AND EXTERNAL TYPES AVAILASLE 


and other skilled labor operations...save on material. 
And there's a Truarc Ring for every purpose... preci- 
sion-engineered to conform to the highest NAS and 
SAE standards! 

Waldes Truarc Rings are nationally distributed and 
stocked. Send us your drawings. Waldes Truarc en- 
gineers will give your problem individual attention, 
without obligation. 





SUB-CONTRACTING FACILITIES AVAILABLE 


The same precision production facilities which 
have turned out millions of Truarc Rings to 
the most exacting specifications are avail- 
able to handle sub-contracting of metal 
stampings. Write directly to Waldes Kohinoor, 
Inc., 47-16 Austel Pl., Long Island City 1, N.Y. 











WALDES KOHINOOR, INC., LONG ISLAND CITY 1, N.Y. » MAKERS OF FAMOUS, PRECISION-ENGINEERED WALDES SLIDE FASTENERS AND SNAP FASTENERS 
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SPECIAL FIXTURES 


speed multiple inspection 
with Brown & Sharpe 
Electronic 
Gaging Equipment 





Special fixture to gage 
flatness of meter valve 


plate to .00001 


Hers ‘s how you can get faster, more accurate 
gaging for many kinds of small parts. Special 
gaging fixtures, custom-built by Brown & Sharpe, 
check all critical dimensions by .0001” to .OOOO1”". 

Employing versatile Brown & Sharpe Gage 
Head Cartridges, these low-cost fixtures in com- 
bination with Brown & Sharpe Electronic Ampli- 
fiers provide flexibility that enables gaging right 
at the machine. Measurements are visually magni- 
fied from 1800 to 18,000 times. 

Investigate Brown & Sharpe Electronic Gaging 
Equipment for your quality control. It can be 
applied tor gaging thickness, length, angle, paral- 
lelism, diameter, taper or combinations of several 
dimensions. For details, write Brown & Sharpe 
Mfg. Co., Providence 1, R. I., U.S. A. 


Custom-made fixture simultaneously 
measures major and minor |.D.’s of 
topered bores for taper occuracy. 


Special fixture checks dimen- 
sions, side squareness, and side 
parellelism of cutter blades. 


We urge buying through the Distributor 


BROWN & SHARPE "* 


r 


“A FRHOEVELOPMENTS 


GRENADES ON GARANDS 
John C. Garand, inventor of the famous Garand rifle 
of Americans in World War II and in K 

number 2,587,611 for improvements 
j 


the rifle to be operated when a gret 


tached to the rifle. He assigned his 


a grenade with ; e the gases in 
great deal of pressure. The purpose of the valve 
hat pressure and thus save the recoil mec 
ifle from excess wear. The valve is opened by force 
ide launcher is attached to the rifle, but it can: 
launcher is I 


ly after t launcher ts 


BABY GAS TURBINE 


French-built gas turbine, the Oredon 
the Stratos Division of the Fairchild I 
ane Corporation to fit American requirements at 


produced in the U. S. under a license from the Fren 


The French Oredon gas turbine engine. 


Société Turbomeca. Rated at 140 shaft 


nuous operation and 160 shaft horsepower for operation 


intervals, the unit is inten¢ to power accessories 
1s particularly well sui for operating al 


speed-control system | 
0.4 per cent. Compact and light, the unit 
nches over all and 20.5 inches in diameter. It 
ls. Specific fuel consumption is low for a unit 


y 1.04 pounds per shaft horsepower per hour 


ARMY AIDS TB FIGHT 


The Army Ordnance Corps is voluntarily deferring deliveries 


chemica 


1 
compound called hydrazine, being experimented 


as a rocket propellant that more of it may be used to 
w drugs which hi ought dramatic improvement 
tuberculosis patients 


ntil 1946, no volume pro ior § hvdrazine had beer 
or undertaker ' th: time hydrazine showed 
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necds, 


this ch illen 


» separate 
I 
its com 
motives for rail 
cal and petroleum pr 


i 


AMERICAN LOCOMOTIVE COMPANY 


producing both industrial and defense products 





MODEL 18 

f aaa 
MUP ae 
: \ 


MODEL 19 X 


MODEL 7 


MODEL 21 


Set-up for the automatic finishing of vehicle wheels with Binks Model 21 spray guns. 
Guns cut off automatically between units and do not spray when empty spindle passes. 


SPRAY GUNG f2.2%2%% noes 


Maybe your job involves a special finish or coating for military equip- 
ment...or finishing wood and/or metal surfaces on a fast schedule... 
or coating with flock. Whatever the need, if it involves spraying, 
Binks has a gun for it...more than 36 models with some 1050 
nozzle combinations. Here are the four leaders: 


Model 18—a precision gun for applying the finest finishes at the lowest 
cost. Finest gun in the line. 

Model 7—a heavy-duty production gun. This is a long-time favorite. 
Model’ 19—a remarkable lightweight production spray gun, using the 
same nozzles as Model 18. A favorite with women operators. 

Model 21—a heavy-duty gun for automatic spray finishing of revolving 
objects. Other automatic guns are available for finishing of such flat 
surfaces as table tops, hides, etc. 


Hiring or training spray gun operators? 

Send for this FREE booklet of painting tips! 

Here's a pocket-size guide to overcoming common troubles in spraying 
Trouble and remedy are described in simple, easy-to-absorb words. 

An invaluable aid to foremen, supervisors, instructors 

in industry, government, armed forces, etc. As many copies 

os you need, FREE. Write, on your business letterhead please, 

for “SPRAY PAINTING HINTS.’ Address: Binks Manufacturing Co., 
3122-30 Carroll Avenue, Chicago 12, Ill 


Binks ay = | 


EVERYTHING FOR 





SPRAY MAME 5 # MATERIAL TANKS © EXTRACTORS & ACCESSORIES 


REPRESENTATIVES IN PRINCIPAL US. & CANADIAN CITIES « SEE YOUR CLAS vr1ep EP oieectorv 
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promise as an improved rocket propel- 
lant. Army Ordnance sponsored large- 
scale manufacture of the compound, and 
a production base for the vital material 
thus was established 

Medical researchers experimenting with 
the new drugs have pointed out that 
clinical tests are as far advanced at this 
time only because Army Ordnance spon- 
sored volume production of hydrazine for 
its research program. The voluntary re- 
lease of additional quantities of the com- 
pound into commercial channels will as- 


sure continuation of these tests 


MISSILE PHOTOGRAPHY 

A technique to test the flight of the 
Navy's newest projectiles has been de- 
veloped for use in the Aéroballistics 
Laboratory, China Lake, Calif. Known as 
multiple-image silhouette photography, 
this technique permits the accurate and 
economical measurement of deviation of 
a missile in flight. The missile 1s photo- 
graphed six times on a single photographic 
plate by means of successive light flashes 
of microsecond duration (known as 
‘stroboscopic’ Thus, an accurate 
termination of the aerodynamic and 
listic characteristics of the missile car 


made 


JET HELICOPTER 


\ helicopter powered by small jet en- 
gines, designed so that it can be dropped 
from larger planes, unpacked by two men, 
and put in the air in approximately 
twenty minutes, is being developed under 
sponsorship of the Army Ordnance Corps 


t 


The new aircraft is designed for air 
evacuation, transport, and supply as well 
as for observatior The lightest and 
smallest aircraft being deve loped for the 
Army, it weighs less than 300 pounds, is 


6 feet hig and can be collapsed into a 


container 5 by 5 by 14 feet. Designated 
XH-26, the aircraft is basically a one- 

1 ship powered by two 16-pound pulse- 

1 end of the rotor 

he XH-26, being 

American Helicopter 


ngeles, Calif., is eighty 


FEATHERS REPLACE WOOL 
Chicken feathers, produced in enormous 
quantities in the United States and here 
tofore regarded largely as waste material, 
will be converted into a valuable com- 
modity for keepiy servicemen warm in 
winter campaig is a result of a new 
Army Quartermaster Corps development 
Witl ! ~ooperation of industry, 
devised for the extrac- 
1 feathers, for treating 
the athers to remove odors 4nd retain 
natural resiliency 
of tremendous quantities of 


pected to result from the use 


ORDNANCE 














AIRCRAFT ROCKETS and WHEELS, BRAKES, HUBS ond DRUMS SHELLS and 
ENGINE PARTS OTHER PROJECTILES FOR ALL MILITARY VEHICLES SHELL CASINGS 


(Also Electric Brokes, Brake Power Equipment, Power Chambers and Valves for Al! Military Vehicles) 





KELSEY-HAYES WHEEL COMPANY (An, 
‘la 


; 4 aah Ags sada: 


New Developments 


of proce ssed chicken feathers < 


material in a newly designed combination 


sleeping bag and comforter which will 
replace the present Army wool sleeping 
bag. The wl bag requires a water 


repellent cover whet used out of doors 
I 


fh A 2 GE RPE Ui chicken feather-inslated bag 


has no wool in its construction. Its outer 





f cotton cover is wind-resistant and water 
repellent. Tests show that it affords twice 
the warmth of a wool bag 
NEW NAVY JET 

The N ivy Bureau of Aéronautics has 
he completion of initial tests 
ind more powerful jet engine 

to power its latest fighter aircraft. The 
engine is an advanced version of the J-48 
Turbo-Wasp built by Pratt & Whitney 
Aircraft in East Hartford, Conn. Th 
1 its preflight tests and is 
iediate flight test. It will 
@ Integral self- ya "a ¥ gies = 7 
alignment up to 20°. P x oe same sain J = une 8 
W resistant alloy which contributes 


@ Premium load materially to increased performance and 


and shock capacity saves substantially on critical metals now 
inherent in ConCa- in short suppl The engine delivers a 


Vex design and con- great deal n thrust than the previous 


struction J-48 model which is rated at 6,250 pounds’ 
Static 


@ Absorbs radial, ’ 
thrust and combined AUTOMATIC PARACHUTE 


—~ el nsatecoott Bod coe pe apg oe 
and Developme: nial Daytos 

HEAVIWEIGHTS §— 8S 
FOR AIRCRAFT.... opened manually or by we 0 


Shafer Bearings have long been waiting for aircraft 
demands to approach their ability for absorbing tremendous 
overloads and shocks. This explains the aircraft industry's 
steadily growing trend to “‘Shaferize’’ the vital control mecha- 
nisms of every type of air-borne craft— both commercial and 








military. 

The basic ConCaVex design is an aircraft “‘natural.’’ It pro- 
vides high load and shock capacity, low friction and integral 

es ; ‘OMB. ‘ON ; tNSES 
self-alignment together with space-saving, weight-saving com- COMBAT CONTACT LENSES 
pactness. This, combined with advanced engineering, precision 
craftsmanship and finest materials have, for 32 years, ranked 
Shafers as the No. 1 choice in aircraft control bearings. 

Compare them. Test them. You'll find they surpass YOUR 
evet? expectation just as they surpass every rigid Army and 
Navy specification. Write for aircraft Bearing Catalog No. 50. 


Medical Research Labora- 
lucting 


»nses 


SHAFER BEARING CORPORATION 


801 Burlington Ave. ° Downers Grove, Iilinois 


BORE-HOLE CAMER: 

(oncavey “y | RA 

a — tote ¢ camera to photogr 
The best in Industrial rata i eing tes V 


Single Row, Double Row . Bearings, too! Write for 
and Rod End, Self-Align- , new Catalog No. 61. 





ing, Shielded, Aircraft 
Roller Bearings 
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Fleets of Wayne Pick-l p Sweepers 
are used by the Navy, Army, and 
\ir Force and by over 200 cities 
( New York alone using 71) to make 
streets sparkling clean for pennies 
per mile. In model shown above, 
hopper capacity is over 84 cubic 
feet of sweeper moistened dirt and 
litter, which sweeper carries at truck 
speed to central dumping ground. 
The work is punishing, but this 
quality-built machine stands up to it. 


Power transmission 


Heavy-pitch Morse Roller Chains 
transmit power from four-speed 


How heavy-pitch 
Morse Chains 


answer this sweeping challenge 


transmission to front wheels. Other 
Morse Chains drive street-to-hoppet 
dirt conveyor and rear pickup 
broom, supply powel! to forward 
gutter broom. 


The Morse Chains operate with 99% 
efficiency on both long and short 
centers. They give long, efficient 
life: require minimum of service. 
Morse Chains contribute materially 
to the Wayne Sweeper’s reputation 
for exceptional performance at low 
operating cost. 


are faced with unsolved 


If you 


power transmission problems, look 


M=PT Morse means Power Transmission 


MORSE CHAIN COMPANY - Dept. 314 + 7601 Central Ave. * Detroit 10, Michigan 


‘ 


into the reliability, economy and 
efficiency of Morse Roller Chain 
Drives. Or perhaps your need is 
for some other power transmission 
product in the famous Morse line 
of clutches, flexible couplings, drive 
shafts, silent chains, double-pitch 
roller chains, or cable chains. Let 
us send you information on the 


applic ation you have in mind 


ee ee ee ee me ee ee ee ee ee 


MECHANICAL 


POWER TRANSMISSION 


ProoucrTs 


/ 
' 
! 
! 
! 
' 
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not 


further tests are expected to improve not 

only the camera's performance but also 

its accompanying projection equipment 

The camera, cylindrical in form, can be 

lowered into a bore hole and operated 

be. electrically by means of a cable. Either 
dry or water holes can be photographed 


equally good results. By use of a 


with 
specially designed projector, the pictures 
: be ndistorted form on a 


can viewed in und 





cylindrical screet 


NIGHT FLYING GLASSES 
For aging pi whose vision isn't as 
sharp as it used to be, a new type ot 
spectacles for night flying is being per- 
fected at the Air Force School of Avia- 
tion Medicine, Randolph Field, Tex. They 
cannot make a normal eye see better in 
Anneal, pickle, quench fur- . —- 2 : ... = : 
nace basket. Articulated , the dark, bu e new lenses, coated with 
ium fluoride will make night 


mages 


“Serpentine” grid, (pat. ap- 
plied for), removable work " . operations safer and save for the Air 
dividers. Wt. 70 Ibs., load F , weer 4 ; 
, ‘or valuable xperrence or 
330 ratio about 5 to }. Hes - : i — ‘ 
. older pi 


QUARTZ INSULATION 


IMIZE REJECTS ee een ti 


nufactured 


CUT CcCOSsTS Pit type furnace basket for heat % ply . : por a : tic ‘ a > 


treating shell cases. Two loyers of 
shells, mesh separator. Basket has 


IN ORDNANCE 5 a—— 
_ HEAT TREATING Moo= asbestos. Since quartz paper is boron-fre 
; used ¢ " lin components 


heit < ared with 1,000 degrees 


it may be 
] 


++ PICKLING SSS BY sje 1» atomic radiation and in macear 
& 7, rs energy x lat Manufacture of 


quartz paper closely resembles convert 


tional papermaking. In a recent test rut 
with a Fourdrinier papermaking machine 
paper five-thousandths of an inch thi 
was produced at a speed of forty 

Lock-crimp, woven wire shell cose bas- a minute 

ket, flot bottom, travels on rolls, either 

a ae ahs. NEW BOOT PROTECTION 

A new synthetic-rubber insulation 


sigtied to replace wool fleece 

A combzt boots i wing t 
Monel pickling borrel (Quart rmaster orps. Present 
for cupped steel ports is sealed between two rubber 
Load 3500 Ibs. Low H.P readily absorbs moisture if eithe 
standord speed motor tured, thus requiring prompt p 
drive thru bronze : Ota 
sprocket and chain ony & Use of ui ke synthetic 


Is expected to ake the boot 


puncture it 1s water 


and makes immediate patching 
__ New Cotalog shows mony ary if the boot is torn. The new 


'R P } 
- the experiment 
thd ~ao ry ngh meee Monel pickling rack designed for 
pene Copy —— 2000 Ib. load in 8% H2 SOx at 
; 165” F. Wt. 500 Ibs., ratio 4 to 1! 





stage and will not be standardized for 
general issue until field testing is con 
pleted 


Offices (n: PHTLADELPHIA * CLEVELAND * DETROIT * HOUSTON * INDIANAPOLIS * CHICAGO * ST LOUIS * LOS ANCELES + MINNEAPOLIS 


ROLOCK INC. + 1356 KINGS HIGHWAY, FAIRFIELD, CONN. RADIATION DETECTOR 


—_ 
ntillation detector designed by the 


’ for better work ‘ esearch Laboratory to detect 
Easier Operation, Lower Cost rape Naas tae se agg 7 
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The Men Behind 


"The Men Behind the Guns” 
f i 
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BASIC PRODUCTS 
FOR INDUSTRY 


Rolls for Steel & Non-Ferrous 
Mills 
Rolling Mills & Auxiliary 
Machinery 
Open Steel Flooring 
Prefabricated Piping Systems 
Open Hearth Furnace 
Equipment 
ad a , , Fire Protection Equipment 
Among the most urgent necessities of our national security pro- Chemical & Food Processing 
Equipment 


‘ Concrete & Asphalt Road 
thousand other ways. Men at Blaw-Knox work around the clock Paving Machinery 


gram is steel...cast and fabricated for combat and used in a 


Complete Chemical & 
. » . . > . > . Industrial Plants 
armed forces... for fighting, for protection, for transport, for the Radio, Television & 


many other functions of the nation’s preparedness program. Transmission Towers 


to supply material and equipment so urgently needed by our 


Heavy Steel Castings 
Heat & Corrosion Resisting 


BLAW-KNOX company* .27 rer 


t t 
2127 FARMERS BANK BUILDING + PITTSBURGH 22, PA. Constrection 
Contractors Equipment 
A Pacemaker for American Initiative and Ingenuity * Clamshell Buckets 
Engineering Service 
OPERATING AND SALES DIVISIONS — Blow-Knox * Blaw-Knox Sprinkler” * Buflovok Equip- 
ment * Buflovok Midwest Co. * Chemical Plants* * The Foote Company, Inc.** « Lewis Foundry RECENT CATALOGS AND BULLE- 
& Machine * National Alloy Steel * Pittsburgh Rolls * Power Piping” * Union Stee! Castings TINS detailing practically all Blow 
K duct il | 
*Operates as a division of Blaw-Knox Construction Co. **Subsidiory.of Blaw-Knox Co. on Ps Se Ce, oe 
ony literature you request will be 
*% AWARDED SEVEN "E's" DURING WORLD WAR forwarded by return mail 








Rockwell Report 


by W. F. ROCKWELL, JR. 
President 
Rockwell Manufacturing Company 


_ THE LAST TEN YEARS, like many another 


company, we have had to turn handsprings to 

. get Out some badly needed material for a critical 

construction project. One such was the Plantation Pipe Line, carrying vital 

yetroleum products across the south, for which we built Nordstrom valves. 

Here is a paragraph from a letter from Charles R. Younts, President of 
the Company: 


/ 


‘We could not have maintained our schedule if it had not t 


wen for the 
assistance of just such folks as you and vour good company, who supplied 


h 


us the necessary materials... we have asked vou to do the impossible 


and vou have accomplished that; and so, we have elected vou to be a 


member of our exclusive club in Plantation called the * Impossible Club’ .” 


Sven Nordstrom, the inventor of the Nordstrom valve died recently. His 
Story iS a typical American success story and certainly one that has con- 
tributed mightily to the growth of our company 

Nordstrom was a mining engineer and about thirty-five years ago he com- 
bined the scientific principle of Pascal's Law with simple, centuries-old plug 
cock to make the first successful lubricated plug valve. 

He intended it for use in the mining industry, but today this valve is 
specified as standard equipment in hundreds of gas and petroleum services. 

Each year, however, the market broadens as Nordstrom valves are installed 
in new processes and technologies. Here are some examples 

Paint, brine, chlorine, propylene glycol, calctum hypochlorite, ethylene 
cvanohydrin, sewage sludge, asphalt, acetic acid, alum, zine chloride, veg- 
etable oils, turpentine, sulphuric acid, styrene, sodium bicarbonate, pitch, 
wood pulp, oxygert, nitrogen, lye,steam, iodine, hydrogen peroxide, helium, 
gypsum, soap, glue, glycerine, fruit juices, furfural, flavoring extracts, epsom 
salts, creosote, carbonated beverages, blood plasma, beer, and animal oils 

Though this list is far from complete, it indicates the extreme versatility 
of Nordstrom valves. You'll notice, too, that many of the substances are of 
a type that cannot be held by ordinary valves. 

Both the product and the man grew with and caused our organization 
to grow. The Nordstrom valve ts one of our main line products. Sven Nord- 
strom served on our Board of Directors until his death, and his loss will 


be felt severely. 


During 1951 we made 72 major executive promotions, all directly 
traceable to the company's growth. In only three cases was it 
necessary to go outside the organization to find supervisory people 
qualified to fill the job. 


One of the newer products of our Delta Power Tool Division is an air- 
powered hydraulic drill head. It can be adapted to almost any mass produc- 
tion special drilling job with spectacular savings. For instance, Milwaukee 
Flush Valve Company has a setup that hollow mills, drills, reams, spot 
faces, counterbores, faces, countersinks, threads and taps from a single 
setup with a production increase from the former rate of 52 pieces per hour 


to 215 pieces per hour. 


One of a series of informal reports on the operations and growth of the 
ROCKWELL MANUFACTURING COMPANY 
PITTSBURGH 8&8, PA. 
for its customers, suppliers, employees, stockholders and other friends 
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(peak value) pulse of 10 micr: 
duration at an operating voltage 
of about 6.000 volts. The detector consists 
of a large coaxial phototube with an 
opaque photocathode as center conductor 


and mesh-type anode as outer conductor 


PORTABLE TELEPHONE 


new and improved portable 


has been developed by 
Laboratories. The new 


smaller, and rugge« 


The new field telephone. 


parachute drops 
operat 


t 


miles without 


the 
ath a battle 
with comfort; the mouthpiece, or trai 
stands up nicel near-by gu 
and the entire set works eff 
at 40 degrees below zero or 
of 130 degrees and at altitu 
50,000 feet. It can be dunked 
tt as the entire set 
waterproofed by a series of gasket sea 


Moreover, it can be operated by a soldier 


heavy arctic mitts 


PRLMAQUINE TESTS 

Primaquine new antimalarial drug 
used in field tests in Korea, will be teste 
on 1,000 Army volunteers in this country 


Primaquine has been administered to all 


‘ c . 
troops returning from Korea since De 


cember 1951. The thousand men selected 
for these tests were exposed to malaria 
in Korea, returned to the U. S. before 

and did not receive prima 
quine. Observations of test subjects will 
continue until October 1952, as summer 
months ar onsit 1 a critical period 
f ong those previ 


usly expose 


LONG-LIFE TUBE: 


long-life electron tubes for 
ave been produced under 
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Maintaining 
equipment 

in stand-by 
condition — 


Keeping 
personnel 
worm— 


FLUID HEAT’S ENGINEERS 
can solve these problems for you! 


a APS the answer to your heating problem lies in 
one of Fluid Heat's production units . . . or in a 
slightly modified model. On the other hand, your 
requirements may necessitate a complete new design 
and development project. In either case, Anchor's 
experience is at your command. 

For over twenty-five years the Fluid Heat Division 
of Anchor Post Products, Inc., has been designing and 
building heating equipment . . . heating equipment 
to fill particular requirements . . . heating equipment 
designed and developed from start to finish in 
Anchor's own laboratories. 

Anchor’s engineering know-how produced 
compact, independently operated heaters for per- 
sonnel heating that faithfully put forth from 15,000 
to 100,000 B.T.U.’s per hour on a minimum of gaso- 
line, kerosene, diesel oil or fuel oil. This same know 
how has produced the famous Fluid Heat Coolant 
Heater that gives instant starts under the most trying 
atmospheric conditions and temperatures down to 65 
below zero. 


has 


Currently in production, for example, is heating 
equipment aimed to keep America’s mobile military 
equipment and personnel ready for action regardless 
of weather . . . heating equipment that meets all the 
rugged requirements of the Armed Forces’ latest 
specifications. 

To find out how Anchor can help you solve your 
heating problems, write or phone the Fluid Heat 
Division, Engineering and Design Section. Specifica- 
tions, data, and above all, experience, are yours for 
the asking! 


_{ i h i— 

y luid hea . 
PRODUCT 

DIVISION OF ANCHOR POST PRODUCTS, INC. 


6805 Eastern Ave., Baltimore 24, Md. 
Phone BRoadway 1500 


DESIGNERS AND MANUFACTURERS OF Space Heating Equipment + Fivid Heat Marine Heaters + Cargo Heaters + Coolant 
Prehecters + Automatic Oil Heaters + Rotary Burners + Boiler Burner Units + Air Conditioning Heaters + Pressure Burners 


ce 
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High Speed (rinding on Chilled Iron 
Cl6-S7-Bl = 25% more 


SIMONDS ABRASIVE CO 


Division of Simonds Saw and Stee! Co., Fitchburg, Mass. Other Simonds Companies: Simonds Stee! Mills, Lock- 
port, N. Y., Simonds Canada Saw Co., Ltd.. Montreal, Que. and Simonds Canada Abrasive Co., Ltd. , Arvida, Que 


968 


production. 





SIMONDS 
[ABRASIVE =O. | 


Grinding Wheels 


That ‘formula’ sure paid off in one 
grinding department. What does it 
mean? Simply this: a Simonds Abra- 
sive Company grinding wheel — speci- 
fication C16-S7-B1 boosted produc- 
tion 25°;. Why? Because this wheel 
is accurately specified for the job it 
had to do. This is true of all Simonds 
wheel specifications. They're listed 
in our free data book, along with 
details on our complete line of grind- 
ing wheels, mounted wheels and 
points, segments and abrasive grain 

plus information on how you can 
get Simonds wheels specially made 
for out-of-the ordinary jobs. Write 
for it. Also name of your nearby 
distributor. 


PHILADELPHIA 37, PA. BRANCH WAREHOUSES: CHICAGO, DETROIT. BOSTON 
DISTRIBUTORS IN PRINCIPAL CITIES 
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nec 


a Navy Bureau of 


it 
operation with the Army Force 
f d 


The new tubes are of a standar 
and can be used commercially as 
in military equipment 

Guided by the Department of Defens 
Research and Development Board, t 
prograr has produced electron tubes 


which have proved from two to ten times 


more resistant to shock and vibratior 


and have twenty times e life expectancy 


of former types 


AERIAL SURVEY 


\ new rapid surveying method wl 
has been successfully tested by the Er 
gineer Research and Development Labora 
tory, Fi selvoir, Va., utilizes airborne 
stations to eliminate time-cot 
vention: ound survey meth 
triangul: ‘ 

d flares and ground 
parties whose theodolites are equippe 
with cameras to record instrument read 
esired instant while tracking 

e flare. Simultaneous readings 
s, some at known loca 
at unknown locations, ar 
tripping camera shutters by 
from plane. Trigono 


1 
1 KNOW! ta 


“SsOFAR™ 
The Navy has acquired basic patel 
rights to SOFAR sound fixing and 
ranging a development which allows 
iderwater sounds to be picked up mor 
3,000 miles away. The Bureau of 
hat SOFAR may be adopted 
for sear¢ and rescue operations 
If SOFAR is adopted for search 
rescue rk, life rafts and aircraft 
be equipped with small bombs. Dropped 
overboard, these bombs will sink te proper 
water dept! ind explode. Sound waves 
rele be picked up by Navy 
SOFAR $statio ind positions of cra 


thus 
letermined by triangulation 


PAPER THERMOMETERS 


ial indicators made of paper ar! 1 
f determining temperatures rang 

115 to 500 degrees Fahrenheit 

have been developed by the Army Quar 
termaster Corps. Although these paper 
thermometers were designed initially to 
ascertain the thermal radiation of atomic 
blasts, they probably will also be used i 
performance of gasoline et 

ws, heaters, and other ap 
ermometers are inexpensive 

readily disposable, and said to be thor 
oughly liabl They consist of white 


on black paper Eacl 
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For... 


Gear Reduction Units 
Aircraft Reciprocating Engines 
Automotive Accessories 
Jet Propulsion Units 
Washing Machines 
Standard & Special Machine Tools 
Electrical Power Equipment 
Business Machines 


If you have a shaft sealing problem, Gits experience 
- in these and many other specific applications can 
*Cartridge Seal . . . pressure de E PI 
5 prove of great and immediate value to you. 
balanced . . . requiring . 
only 25% rhore space 
than lip-type seals. 


Write today for FREE illustrated Brochure, or 


send us your seal problem. 


GITS BROS.MFG. Co. 


1842 S. Kilbourn Ave. + Chicago 23, Ill. 
Gits Lubricating Devices, Up 
969 


The Standard For Industry For Over 40 Years 
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coating is designed to melt at a given 
temperature. When one of the indicators 
is heated to its designated temperature, 
the white coating melts and disappears 
into the black porous paper, revealing the 


Y | 
black background 
An Underwood | 
nN nu 4 U 006 HUMIDITY “WATCHDOG” 
A new electronic development that 


. 
6 ' 7 
oe & : makes possible a more accurate means ot 


: safeguarding packaged military equipment 
. 9 aie ! from rust and corrosion during long 
tk S est riend : storage periods has been announced by 
the Minneapolis-Honeywell Regulator 
Company. The device is a small, highly 
sensitive relative-humidity indicator that 
is sealed inside vaporproof containers 
when the equipment is stored and acts as 
a “sentinel” to warn of excessive humid 
ity. The moisture content of the sealed 
package at any given time can be deter 
mined easily and quickly by plugging a 
small, portable electron meter into an out 
side connection and reading directly 
from it 
Heart of the } 
element, about the size of a matchbook 
cover. It is made of plastic and embossed 
m « i \ a gold-leaf grid. This 
From the time you flick the switch of a beautiful Under- grid is coated with a hygroscopic Gim 
wood All Electric Typewriter in the morning . . . until you hat changes in conductivity with changes 
flick it off at the end of the day . . . you get as smooth and n relative humidity. The element is so 
clear a flow of words as ever delighted an executive! nsitive it can measure the presence of 
f ablespoon of water in a room 


That's a friend ...a real friend! welve by eighteen feet in size 


* * * DURALUMIN PROTECTION 


Underwood All Electric Typewriters are specially designed Developm . ; od - 
. um which may 
to give secretaries and typists every advantage in con- eatet oo . 

: : . \ ns mm industrial ma 
venience, comfort and quality of work. sfacturins 5 sancwened cemantie. % 


- ‘ , , ; major problen 
Every Underwood feature contributes something really apt pape ge 
7 . num with nicke 


mmportant to your quiet efficiency: as i fre ird, vet resilient coat 


. to make every letter better : compound aS Used 
’ previously wunattat 
. to eliminate fatigue luminum and nickel 
of major importance 


. to get the work ...and you... out on time! n protecting duralumin propeller | 
. Cui rom the pitting eroding effect 
Make your typewriter an Underwood All Electric. cae tie in sea landings 
For your employer's sake . . . and for yours. 


You bet-—an Unverwoop is a girl’s best friend! HERMETICALLY SEALED 
RELAY 
l-purpose, hermetica 


Underwood Corporation sealed relay for use in aircraft, shipboard, 
Typewriters ... Adding Machines... Accounting Mact I-b electrical systems 
Carbon Paper . Ribbons t has 


One Park Avenue New York 16, N. Y 


Underwood Limited, Toronto 1, Canada 


relay, desi l 
provisions of Joint Mili 
‘ Specifications for Relays 
qa \I t-6106), resists all harmful atn 
‘ | miditior neluding salt spray, 
1, fungi, and widels 
nd offers increased 


Underwood — . egg aor graeendgromiggocee wees 


equipment 


Sales and Service Everywhere 


. made by the Tupewriter Leader of the World ger lite t x isting 
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COMPLETE LINE OF CORES 
TO MEET YOUR NEEDS 


% Furnished in four standard 
permeabilities —125, 60, 26 
and 14. 


% Available in a wide range of 
sizes to obtain nominal in- 
ductances as high as 281 
mh_ 1000 turns. 


%& These toroidal cores are given 
various types of enamel and 
varnish finishes, some of 
which permit winding with 
heavy Formex insulated wire 
without supplementary insu- 
lation over the core. 
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HIGH Q TOROIDS for use in 
Loading Coils, Filters, Broadband 
Carrier Systems and Networks— 


for frequencies up to 200 KC 


For high Q in a small volume, characterized by low eddy current 
and hysteresis losses, ARNOLD Moly Permalloy Powder Toroidal 
Cores are commercially available to meet high standards of physical 
and electrical requirements. They provide constant permeability 
over a wide range of flux density. The 125 Mu cores are recom- 
mended for use up to 15 ke, 60 Mu at 10 to 50 ke, 26 Mu at 30 to 75 ke, 
and 14 Mu at 50 to 200 ke. Many of these cores may be furnished 
stabilized to provide constant permeability (+0.1%) over a specific 
temperature range. 


Manufactured under license arrangements with Western Electric Company 


am | 


Tea ARNOLD [-NGINEERING Company 


AER’. OF AURGHENCY WORN SER SERTEITEEE» 
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product 


AC or DC 
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” 1 that picture Pue Epirors 
AG 3 Thirty Years Ago 
AIRCRAFT ARMAMEN 
for CRAFT ARMAMENT 
When the advance in development 


e ) 
rmor e in aircratt permitted the carrying of armo 
AA . and the use of metal bracings and c 
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ings, it was found that ever 


the BEST Perce smi of 
for any weld... , in ellectiene 

on all types 

of stainless steel 


Retain Strength 


@ The great strength of stainless steel— 

used widely in all manufacturing including military 
work—is limited by the quality of welds which 
seal the joints. So you must choose electrodes 
with care to retain full strength. 


Page offers you a full line of stainless steel armor 
welding electrodes, AC or DC, made to present 
Ordnance specifications. Arc is stable under 

all conditions. The metal flows smoothly. Slag is 
clean and easily removed. The coating resists 
cracking down to very short stubs. Available 

in 10-lb. lined, hermetically sealed, reclosable cans. 


Be Sure... Specify 
PAGE STAINLESS STEEL 
ELECTRODES PAGE 
Welding 


PAGE STEEL AND WIRE DIVISION El t d 
AMERICAN CHAIN & CABLE ecrrodes 


Monessen, Pa. Atlanta, Chicago, Denver, Detroit, 


Los Angeles. New York, Philadelphia, Portiand 
San Francisco, Bridgeport, Conn 
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PRECISION’S 
Defense Production 


Experience Available 
TO YOU! 
We can offer you experience 
and production know-how in 
producing hundreds of different 
items essential to defense. 
During World War Il, Precision 
Castings Co. emerged as a leader 
in the die casting industry in pro- 
ducing military, naval and air- 
craft items. 


Calla PRECISION Engineer, Today! 


*Since 1909 the name “PRECISION” has been the 
symbol of highest quality in the die casting industry 


PRECISION CASTINGS CO., Inc. 
212 Walnut St., Fayetteville, N. Y. 
Syracuse, N. Y. « Cleveland, O. - Kalamazoo, Mich. + Chicago, Ill. 


British Affiliation Wolverhampton D:e Casting Co Woiverhampton England 





Here’s why those in the know 


—demand 


Here's another example of the meticulous 
n building con- 
tough jobs. 


mousture- 


care Cannon Electric uses 
nectors for highly specialized, 


This AN-"M 
proof, vibration-proof and pressurized. Ra- 


ty pe connector 1s 
dio shielding is provided and every threaded 
part is drilled for safety wiring 

No corners are cut— nothing is over- 
looked to assure you outstanding perform- 
ance. This connector is designed for aircraft 
use but there are more than 18,000 different 
Cannon Plugs made with the same care to 
serve the exacting needs of many industries 
are looking for real value, regardless 
b 


If you 


of the feld you work in, your best bet is 


Cannon 


\ 


Engineering bulletins describing each 


of the many basic types connectors are 


available. We will giadly send you any of 


ANAAALAN YD 
Naa 


—————— 


these it you will simply describe your con- 


nector requirements 
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m solid 
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gn, silver-plated 

Matching serrat n end bel! and 

make practical wrench-tighten 

ng from one side of the installation 

without putting strain on contacts or 
wires 


mmets make 
idered con- 


CANNON 
ELECTRIC 


Since 1915 




















Cannon Electric Company 


Los Angeles 31, California 
Direct inquiries to Dept. E-133 
Cannon Electric Company 
Los Angeles 31, Calif. 
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Twenty Years Ago 


TANKS OF THE PAST 


[he medium tank, T1, 


Ordnance 


is the third tanh 


developed by the Department 
World War and was completed 
rhis 2 
its 200-horsepower Packard engin 


} } mil 


aximum speed of about 10 miles 


since the 
weighs 23 tons an 


1925 tank 


Recently this tank has been re 
Liberty 


wit a 30U-horsepower 


engine to give it a maximum speed of 
tant 


14 miles per hour, as a lack of power was 
ts principal detect 

The medium tan , completed 1 
while havi: same general 


1930 


irmor protection and firepower as_ the 


? k, weigh ly 15 tons and, 


maximum speed of 

Che turret mour 

a 3-pounder or 1.85 
and a caliber .5 alr 


a dual flexible 


a require 


light tank about eight 
take the plac the 

is ndard 
nk units of our Army 


well to state at this time that 


1 
tanks has 


being able 


limit on medium 


1 view to th 


heaviest pontoor 


limit 


a moder 


recently 

e 23-tor 
discussed above ance of 60 
putting 
behit 1 
commercial truck 


Piel 


public highways by 
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a irgee 


trailer 
10-tor 
was completed 1 
has a maximum 
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A-C Tractors keep going longer 
where the going is tough with 


“ ; 


1000 Hour Lubrication 


; 


*~ 


FULL PROTECTION — truck wheels, idlers and support rollers 
require only one greasing every 1,000 hours with Allis- 
Chalmers Exclusive Positive Seal Roller Bearing Design 
Think of it! These tractors can operate for six months on a 
40-hour-week basis with just one lubrication of 14 to 20 of 
the most abused, hardest-to-service points. This is just one 
of the many ahead-of-the-field design features found only 
in the four new Allis-Chalmers tractors 


1000-Hour Lubrication Offers These Big Benefits on Any Job 
DAILY GREASING PERIODS ELIMINATED. Users save at least 30 


minutes every day gain about one full month's production 
every year 

FULL PROTECTION ASSURED. Positive Seals keep grease in 
dirt and moisture out. 1000-Hour Lubrication gives protection 
unchallenged in the tractor field 


EASY TO SERVICE. No more cleaning of dirt, muck and grime 
from fittings every day. Operator can choose time and place to 
regrease when conditions are favorable 


Hews the send : 


Positive Seals ground smooth as 
glass, seal the grease in... keep dirt, 
grit, dust, mud and water out. 


_ at 


i RR me 
a 

= — 

Bi a 
Tapered Roller Beorings protect the 
Positive Seals by letting truck 
wheels, idlers and support rollers 
rotate freely . . . without side thrust 

or wobble. 


4 


LLIS:‘CHALMERS 


TRACTOR DIVISION . 
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MILWAUKEE 1, U.S.A. 
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carries a crew of! 2 met 


Adil the turret consists of a 37-mm 


lescribed 


FOR TRANSPORTATION chanizati in ( Irmy 
“2 AND INDUSTRY 


ished in the 


ARMY QORDN 


Ten Years Ago 


\ ARTILLERY DEVELOPMENT 
NATIONAL has a background Classified divisional pieces used by 


vwaCK 


of over eight decades 


mm 


in producing quality malleable, ; = \ cade itl 105m: ae Of these 


ldpiece con 


heat-treated malleable and steel ons 
castings— ideal materials for 
economy and dependability 
in manufacturing automotive, 
agricultural and 


other equipment. 


NATIONAL's unparalleled experience — 
coupled with a continuing metallurgical research program, 


rigorous quality control standards, 


weapon having 


and completely mechanized foundries SN Ree eG Seer 


in strategically located cities —is at your disposal. : ructive effect 
ine commercia 


Sales offices and engineering facilities 


are located at all five plants listed below. 


SEE A 16mm technicolor film. Narrated by 


" Edwin C. Hill, this 27-minute film tells how 
This ° malleable iron is made . . . tested . . . 
Mudd, " used .. . how its production economy, 

Wold ductility, machinability, toughness 
will give you a better finished product. 
Available for group showings. 


PLANTS LOCATED IN 


Sharon, Pa., Cleveland 6, Ohio, 
Indianapolis 6, Ind., Melrose Park, Ill., 
and Chicago 50, Ill. 


NATIONAL MALLEABLE and STEEL CASTINGS COMPANY 


CLEVELAND 6, OHIO 
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FOR AMERICA’S ARMED FORCES 


bolt AER ie RR 
Sasine «etal eee A eas 


The J-44 Gusbodet Siciien..Adidaned and Built by Fairchild 


Here is more power to help meet 
America’s defense needs—the J-44 
turbo-jet. 


Fairchild designed and built, it 
weighs 300 pounds and delivers 
1000 pounds thrust. Compact, 
measuring 22 inches in diameter 
and 72 inches in length, it is one of 
the smallest engines ever made in 
its power class. The J-44 is an- 
other example of the Fairchild 


Engine Division's ability to create 
specialized power plants to meet 


exacting design requirements. 


Presently Fairchild is designing 
and developing many other uncon- 
ventional power plants—some of 
them for unusual applications—for 
our Armed Forces and is producing 
in quantity major components of 


the General Electric J-47 turbo- * 


jet engine. 


Faineniip 


ne Divition 


FaRMINGOALE NY 


Aircraft Division 
Hagerstown, Md 


Guided Missiles Division 
Wyandanch, N. Y 


Stratos Division 
Farmingdale, N. Y 





More and more POWER developments for America’s Armed Forces 
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CLOVER MFG., NORWALK, CONN. 


Since 1903 


Manufacturers of Clover Lapping and Grinding Compounds 
and a full line of Abrasive Papers and Cloths. 
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A-BOMB AND KOREA 

[ue Epitors.—It was somewhat dis- | 
turbing to read in a recent issue of OrRD- 
NANCE the article, “The Overvalued 
Atom,” by J. M. Spaight, a British 
writer, in which he attempts to belittle 
the effect of the atomb bomb in modern 
warfare 

In the first paragraph he states: “It 
(war in Korea) has shown, first, that the 
atomic bomb is not the infallible deterrent 
of aggression which in some quarters it 
was supposed to be. It has shown, 
secondly, that there is a lot of life yet 
in that old dog, the foot-slogging infan- 
tryman, and that strength on the ground 
is still needed to hold a powerful on- 
slaught by a large invading army.” 

Regarding the first point raised by the 
writer, there has never been any action 
or commitment by the Government in 
Washington or by the United Nations to 
use the atom bomb as a deterrent of 
aggression. On the contrary, the United 
States Government has definitely refused 
to so use the bomb in Korea 

With regard to the second point, the 
reasoning is fallacious in that the writer 
fails to point out that the infantryman 
in Korea has been denied the full ef- 
fective use of modern air power—and also 
the use of all available weapons of war 
Our ablest and most distinguished mili- 
tary analysts have pointed out several 
times that had our air force been allowed 
to blast the enemy’s lines of communica- 
tion and supply the war in Korea would 
have been over several months ago. A 
very complete answer to this article is 
another one by Maj. Alexander P. de 
Seversky in the September issue of the 
American Engineer 

It is regrettable that an article filled 
with half-truths and unrealistic conclu 

should be given such prominence 
and circulation by the American Ord 
nance Association 
James B. Wrictey 


Spokane, Wash 


WHAT IS A “DIVISION?” 

[ue Eprrors.—In Tue Common Dt 
FENSE for March 1952 I read with great 
interest the matter therein pertaining to 
our armed services. It seems to me it 
would be most informative to all of us 

l are not familiar with the present 

ot organization, particularly of the 
Army, that we be brought up to date or 
this matter especially as to the strengt 
of the present “division.” It is my under 
standing that during World War II the 


division consisted of a number of dif- 


ORDNANCE 








Neither sand nor snow nor H,O 


will stay these carriers” 


in their appointed rounds. 


Definitely an ...“"EAGER BEAVER” 


*With apologies to “Uncle” 


REO MOTORS, INC., LANSING 26, MICHIGAN 
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the first... 
the only perfected 


Left: Crowfoot 
Type 
Right: Socket 
Type 


For generations Tool Engineers have 
tried to develop a practical Open End 
Ratchet Wrench. Now TAC has done 
it both as a socket type and as a 
Crowfoot type. 

And what a marvel TAC is! // ratchets 
in as little as 7° arc. It slips over and 
down on tubing or other standing cen- 
ter assemblies, tightens or backs off nuts 
or fittings, then slips off again all in 
a mere fraction of the time otherwise 
required. Sockets cover the range from 
%” to 4” and adaptors carry the 
tool's advantages over into Allen head, 
turnbuckle or screwdriver operations! 


Proof of TAC’s phenomenal perform- 
ance throughout all Industry would fill 
volumes. Our plants are currently pro- 
ducing at capacity for all the Armed 
Forces and for Defense Industries 
The TAC Open End Ratchet Wrench 
is fully protected by Patent numbers 
2578686 and 2578687, other patents 
pending. The name TAC is the regis- 
tered trademark of TUBING AP- 
PLIANCE COMPANY. 


TUBING APPLIANCE CoO. 
10321 ANZA AVENUE 
ee a 
C1952 - TAC 
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auxiliary units not formerly con- 
a lot of loose 


been 
regarding this word 
division he public should be informed 
so that yn comparison between our 
Army and those of Western Europe can 
be established. The statement is made by 
Dean Acheson that Western Europe will 
provide “fifty divisions.” I understand 
that ily twenty-five these are in 
l nt time 
at tables of organization 
apply to se particular divisions? Are 
they patterned o1 nited States Army 
for the " th and auxiliary 
equipmet a y based on the 
French tables ganization, or a com- 
bination of the two While we are 
about it, how about finding out the 
strength of the British division They 
seem to do most of their active cam- 
paigning with the “battalion” as an in- 
fantry unit 
hen again we hear that the Russians 
have a great number of “divisions” 
massed on the UN borders. What is the 
Russian unit or division, and what does 
it consist of? I have heard that the Rus 
sian division is considerably small 
the United States division. It seems to me 
that the public deserves to have this term 


1 qualified 


CRITICISM WANTED 

[THe Epiror wish to register a 
protest agai tl ullet I receive every 
month er d I» TRIAL PREPAREDNESS 
This ms t ) merely a list 
and I do m any value in it 

Tue Common Derense does have a few 
newsworthy items. All in all, I believe 
there is too much fear of criticizing the 
actions of our military procurement and 
1 ? + 


oO not mean that 


development services. I « 

facilities of the American Ordnance 
Association should be used as a critical 
body only wut constructive criticism, I 
believe, woul » much more good than 
a glossu f facts, as well as 


all of the 


s; reported on do not 


agree with the laboratory reports of their 
beir | st in the world on all counts 
true in World War II, 

our equipment was defi 

or. We must not follow the 
complacent attitude that, because it is 
the best. This does not apply, 


} ] 


ve to rifles, artillery, planes, or 
tanks. Any one reading your publications 
would sit back and say, “there is no need 


of doing anything—we already have the 
best.” (Continued on p. 982) 
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How to make shorter work 
of finishing’ problems 


%in plating *in “painting” * in chromate-treating 


You take effective action on metal finishing problems when you contact United 
Chromium ...a source that is already providing many companies with the help 
they need on ordnance finishing. Nearly 25 years’ experience, together with a 
line of outstanding metal and organic finishes, stand ready to help you too if 
you have to apply unfamiliar finishes...or want to improve present finishing 
operations. Here are just three examples of how working with “Unichrome” 
Coatings for Metals cuts expenses and satisfies specifications in shorter time 
and with less trouble. 





INCREASED OUTPUT OF HARD CHROMIUM PLATING 
Increases of from 20% to 80% in plating speed have been 
obtained by plating in the Unichrome Self-Regulating High- 
Speed Chromium Bath instead of the ordinary bath. Recent 
records reveal that piston ring plating took 34% hours instead 
of 5. Aircraft brake discs were done in 40 minutes instead of 
the former 65 minutes. The bath also minimizes control prob- 
lems because of its self regulation. This feature saves additional 
time, minimizes rejects. 


MASS PRODUCTION OF A CHROMATE 
FINISH ON ZINC The Anozinc* process for 
zinc plate uses current to form a black, yellow 
or clear chromate finish with superior corro- 
sion resistance and extra toughness. It uses 
conventional plating equipment, permitting 
fast, continuous processing of such parts as 
steel shell casings, die castings, propeller 
blades. Parts can be handled while still wet. 


AFF _Y DURABLE PROTECTION AGAINST CORROSION 
Ucilcn* Protective Coatings add durability to products exposed 
to tough, corrosive conditions. These include intermittent or 
continuous contact with fumes or solutions — with acids, alka- 
lies, salts, alcohols, moisture, oils, greases, chemical compounds, 
detergents and other products. Also available: Unichrome Lac- 
quers and Enamels that meet requirements for quick-drying, 
lustreless protective coatings. 








More information on these and many other problem-solving finishes 
are as close as the nearest United Chromium office. Write or phone 
us on your needs in finishes for metals. *Trade Mark 


[ UNICHRONE) GOAPINIGS ‘for WEVALS 


Trode Mark 


UNITED CHROMIUM, INCORPORATED 00 East 42nd St., New York 17, N.Y. 


Waterbury 20, Conn. + Detroit 20, Mich. * Chicago 4, Ill. + Los Angeles 13, Calif. In Canada: United Chromium Limited, Toronto, Ont. 
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Netweto 
CASE HisTORY In H 


Nelweld operator welding 7/8" dio. studs at a rate of 4 or 5 per minute on o mounting flange. 
of a cool pulverizer casing. to courtesy of Combustion Engineering-Superheater, inc. 


HOW TO SAVE 7 HOURS, 7 MINUTES 
IN AN EIGHT-HOUR DAY! 


THE PROBLEM How to cut down production time necessary for the in- 
stallation of ninety-six 7" dia. studs on the mounting flanges of a large, heavy 
casing—requiring eonekinedihe labor and equipment time for handling, drill- 
ing, and tapping. 


THE NELWELD ANSWER—One workman, using the iight-weight Nelweld 
gun and Nelson granular flux-filled studs, end welds each stud in less than 
times rmer methods! He simply inserts 
the stud in she chuck, locates it on the work, and presses the trigger—Nelweld 
does the rest and the stud is set! By time study comparison, the Nelweld 
Method did the 106 formerly requiring eight hour an 54 minutes! 


THE RESULT—One man, working in one spot with a portable Nelweld unit, 
has released the equipment and manpower formerly required for the handling 
tapping and setting operations 


20 seconds at least ten faster than } 


in less ti 


sane 


ot ninety -six separate drilling, t 


Change-over to the Nelweld method required only a minor investment, with 
immediate results in decreased production and fabric ating These same 
outstanding Nelweld advantages can prove valuable in your fabrication of 
equipment. 


costs 


the 
Design 


informative 
for Nel- 


Write 
How 
Dept 


for 
to 


0-1. 


Design Engineers 
8-page booklet 
welding.’ Address 


Frain ot Baltor...at: Less Cott with | Meeezee 
NELSON STUD WELDING — 


DIVISION OF GREGORY INDUSTRIES, INC., LORAIN, OHIO 
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has cost us many lives 
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B. WILLIAMSON, 
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tremely 
facts and sound 
and maga you can well be 
My interest and enthusiasm have 
aroused th 
tacts 
find my application 
enroll m 


theory—an organization 


zine proud of 
been 
rough your publication and con- 
you will 


Please 


vith a nber. Enclosed 


and check 
member 


R. Wu 


active 


ALVIN 


as al 


FORD. 


Mass 


Lynn, 


ONOM 


member 


“WORK” VS. “E 
Tue Eprrors a 
Ordnance Association 
Tue Common DEFENSE it is gratifying 
effort 
emphasize economy in the military forces 
I wonder, however, if going 
and getting down to the basic 
trouble, wl “work.” The mere ap- 
propriation of money is not enough—men 


the 
of 
to 
to 


of 


and a reader 


see that some is being made 


you are 


far enough 
ich is 
must work and produce according to their 
only. 


is worth his “hire 


$100 a 


ability. A man 


Some are worth day, some are 


you do 
are 
the 


and some 


Surely 


worth 5 a day, 


at any they 


not price 
not all worth the same or produce 


want 


day 
PREPAREDNESS 


same worth 


In INDUSTRIA 
paragraph on 


long -ce 


per 
No 

cost-consciousness 
Why 


require each graduate 


65 
the is 
good, 
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not go fur- 
of the 


and ayed 


ther and 
military schools to spend two years in 


how a dollar is 
be 
might be 
How can the 
of the 


are not 


industry and find out 
created and 
that a 
some left 


Nation be 
fundamentals 


how it should spent in 


order profit made or 


for emergencies? 
if 


economy 


strong some basic 


of prac- 
ticed ? 

Keep up the 
the 


editorials but go further 
matter 
Marvin J. Upy 


with subject 


Niagara Falls, N. Y. 
THE NEW RIFLE 
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the 
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“The New Light 
appeared in the March- 
of OrpNaANce. This 
formation most readers like 


difficult 


ested in article 
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and it is to get such 


elsewhere 


to have 

authentic and 
The 

rifle 


complete data 


development of this lightweight 


that Ordnance people 


to the 


indicates our 
for a 


that 


are alert soldier’s need 
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This chain means better service 


on more kinds of steel! 


If you want better steel and steel products, and want them on time, 
there are good reasons for placing your order with Barium 

For Barium is a closely-linked chain of subsidiaries ...closely linked 
in operation and in geographical location. ‘This means that Barium 
can fill your requirements within the Barium family. There's no sub 
contracting. You get unit responsibility ...on quality (controlled by 
Barium trom blast furnace to end product) ...and on deliveries (no 
“outsiders” to cause delays). 

You also benefit because Barium is No. 1 in America in the number 
of kinds of steel products it makes. This means that specialists in every 
phase of stecl-making and fabricating are on hand to service you, 
utilizing the best methods in every step of production 

sarium’s diversified engineering, research and development skills 
are today serving the vital needs for the Armed Services and American 
industry as in World War II. We welcome the opportunity to serve 
you. Address your inquiry to Barium Steel Corporation at 25 Broad 


Street, New York City. 


STEEL PLATE PIG 1RONW CRANES AND HOISTS SPrines SOLTS AND NUTS METAL STAMPINGS 


Central tron and Chester Blast Furnace Clyde tron Works, Inc Cuyahoga Spring Company Erie Bolt enc Nut Company Geometric Stamping Company 
Stee! Company 


HEAVY FLAT OLE AIRCRAFT ENGINES AND MARINE DIESEL ANO STRUCTURAL SHAPES AND 
ROP FoRGINGS Forcines PRECISION ASSEMBLIES GASOLINE ENGINES STEEL FABRICATIONS BARGES AnD TUGS 


Kermath Manulacturing Company Phoenix Bridge Company 
Kermath Limited (Canada) Phoem: iron and Stee! Company 





LIMIT-LOAD FANS.—For large- POWER PLANT FANS.—Prt- 
scale ventilation. Quiet, non-over- mary, forced draft, induced draft 
loading. Sizes up to 500,000 c. f. m. —built for the severest service. 
Bulletin 3675. Bulletin 3750. 


be 

INDUSTRIAL 
EXHAUSTERS 
With interchange- 
able wheels for air 
exhausting or mate- 
rials conveying. All- 
welded Bulletin 
3576. 


AXIAL FLOW FANS 
For light-duty venti- 
lation and air condi- 
tioning service. Com- 
act, non-overloading. 
ulletin 3533-C. 


“E"' BLOWERS- 
EXHAUSTERS For 
oil or gas furnace blow- 
ing, line boosting, clean- 
ing. Bulletin 3014-C. 


BREEZO FANS.-—Easy-to-install 
wall fans. Durable and very eco- 
nomical. 6 sizes. Bulletin 3222-F. 


TYPE “CB” AND “C” PRES- 
SURE BLOWERS.—In sizes for 
pressures up to 4 pounds and capa- 
cities up to 75,000 c. f. m. Bulletin 
3553-A. 


There’s a gf? FAN For 


The Results YOU Want! 


With the complete line of “Buffalo” centrifugal, axial flow and propeller 
fans, you can pick your fans to pin-point specifications! You can pick 
the right fan for the volume desired—for pressure to be encountered 
for the conditions of heat, moisture, cold, abrasion or corrosion ex 
pected. And with every “Buffalo” Fan, you get that careful engineering 
and construction that always means a satisfactory job. For the exact 
results you want, look to “Buffalo,” First for Fans. 


WRITE FOR ENGINEERING BULLETINS 
AND IT’S “Buffalo” FOR CENTRIFUGAL PUMPS 


You'll find a full line of single and double-section pumps to handle 
your liquids under your conditions. For all details, write: 


BUFFALO FORGE COMPANY 
BUFFALO PUMPS, INC. 


534 BROADWAY BUFFALO, NEW YORE 
PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 

Canada Pumps, Ltd., Kitchener, Ont. 

Sales Representatives in all Principal Cities 
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Winston Churchill 1874-1951. By Lewis Broad. New York 
Philosophical Library. 611 pp. $6 


In 1941 Lewis Broad published his biography of the twentieth 


century's outstanding personality It was a voluminous and 


character 1 career of its protagonist 
1 agair 


detailed account of the 
that four years later anc 951 was brought up to date 
The biographer makes tl 


work on tl 


ng comment that originally 


he started the his subject was a 


demagogue.” Soot ng his research he dis 


reasons fo anging his Under the 


volatile 


covered adequate views 


circumstances, he lays clain impartiality of a critic cor 
verted written on a note 
rave compelled 


his criticism. If the book now 


} 


fron 


iration it is only me.” 


The history of our de to a marked degree 


by Winston Ct 
admirable 


time 
urchill ar inimitable prose in his 
works his biography is a most entertai 
ritative, and well-wt 
backgrour 


autobiographical works ONALD 


Britain's great leader 


is an effective 


understanding 
A RMSTRON( 


Churchill's 
Hitler’s Strategy. By F. H 

University Press. 
THE story of Hitler's own lonely it 
t Naval Archives < vere 


nitehtenima as f¢ 
enlighte @ ANAlVSIs © Se 


Hinsley. London: Cambridge 
254 pp. $3.75 
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“Were we 
directed from Washington 
when to sow, and when 


to reap, we should 


soon want bread 


... Thomas Jefferson 


One political party, today, claims Thomas Jefferson for its 
very own. You hear much of this claim at the various “Jefferson-Jackson 


Day Dinners” this time of year. 


He is. indeed, its revered philosopher. In view of this, it is well to recall 
what his philosophy really was, as revealed by his ever-living words, so pertinent 


today. He was the great foe of bureaucracy and of overcentralization. 


He was the implacable enemy of dishonesty in government. 


His philosophy is as far from that of many of today’s law- 
makers as white is from black. Let us revert to his principles, while —— 
GOVERNMENT 


there is yet time to Aeep our country great. 
YS xn) 


The Gray Manufacturing Company, Hartford, Connecticut 
makers of the Audograph Electronic Soundwriter 


+ SPECIALISTS IN VIDEO, AUDIO, SUBALUDIO ELECTRONIC MECHANISMS 


AND GRAY RESEARCH AND DEVELOPMENT CO.. INC. 
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ONCE 
AGAIN 


the experience, skill and facilities of Burgess- 
Norton are at work in the production’ of parts vital 
to our rearmament program. 


In World. War II Burgess-Norton played a major 
part in the development and production of tank 
track links and blocks. 


Since that time our development engineers have 
been’constantly redesigning these track parts 
to keep pace with the many improvements 

and design changes in America’s tanks. Today 
we are again in prdduction of new, improved 
tank links and blocks to meet the 

expanded requirements of the 

new tank program. 





MFG. CO. ceweva ninors 


ESTABLISHED IN 1903 


Book Reviews 


well written, by an author who is somewhat eminent in the 
field of history. The execution of Hitler’s plans are not touched 
on, but the formulation of those plans and the reasoning behind 
fully set down. Contemporary documents are used 
can be checked by the in- 


them are 
almost exclusively, and the facts 
terested reader 

This is an excellent analysis of the thinking of one who was 
hailed by many as a great strategist but who “came a cropper.” — 


T. K. VINncENT. 


Fighting Admiral: The Story of Dan Callaghan. By Rev. 

Francis X. Murphy. New York: Vantage Press. 207 pp. $3. 
UNDER the title of “Fighting Admiral,” Father Murphy has 
presented a readable biography of Rear Adm. Daniel J. Calla- 
ghan, U.S. Navy, who was killed on the bridge of his flagship, 
the U.S.S. San Francisco, in the Battle of Guadalcanal, No- 
vember 14, 1942. 

With his own experience as a chaplain at the Naval Academy 
and a wealth of material at his disposal, Father Murphy has 
told the story well. He has made clear the factors of early up- 
bringing, religious training, service associations, and naval ex- 
perience which combined to make Dan Callaghan’s strong 
character. Throughout there runs the strong Catholic influence 
which in large measure dominated his personal life. 

The changes in the service resulting from World War I and 
from technical developments are covered sufficiently to make 
clear their effects on Admiral Callaghan as well as his own 
share in the application of methods old and new to meet new 
situations 

His three years as naval aide to President Roosevelt are 
related to bring out something of the President’s interest in and 
effect on the Navy and to make plain the somewhat curious posi- 
tion of the naval aide, especially in that Administration 

Admiral Callaghan’s whole life leads logically up to the climax 
when, in command of a small force of cruisers and destroyers, 
he is sent out on a desperate mission. His task is to stop a much 
larger Japanese force intent on bombarding the Marines strug- 
gling to wrest Guadalcanal from Jap defenders. The battle 
achieved its purpose, and the Jap naval forces were driven back 
3ut the cost to us was heavy in ships and men 

The minor technical inaccuracies will not spoil the book for 
service readers, while for civilians there is much worthwhile 
history —Georce F. Hussey, Jr 


Production of Motor Vehicles. By H. M. Cunningham, 
W. F. Sherman, and G. W. Mason. New York: McGraw- 
Hill Book Company. 169 pp. 

UNDOUBTEDLY this volume would be more effectively 


reviewed by a member of the automotive-engineering profession 


3.50. 


who is familiar with the fine points of managerial techniques 
in planning, scheduling, and manufacturing The stupendous 
achievement of the American automotive industry in these fields 
is proof that much of the best talent of American engineering 
and industry has gone into the making of our automotive 
prowess 

amazing results obtained by the 


have come about. It is 


It is not by chance that the 
automotive industry in our country 
doubtful that in any other leading industry has equal attention 
to perfection in all details of quality production been attained 
various 
segments of the field: Mr. Cunningham is now associated 
the Munitions Board of the Dep 
formerly a staff member of the Automobile Manufacturers’ As- 
sociation. Mr. Sherman is manager of the engineering and 
technical department of the 
Mr. Mason, president of the 

The amply illustrated text begins with the 


The authors of this book have had wide experience it 
with 


artment of Defense and was 


Association. The foreword 
Association 
inception 
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Fingers You Can Count On 


Type 604 
Electronic Calculator 





These are electronic “fingers”. . . the compact and 
rugged pluggable units in IBM Electronic Business 
Machines. Their high-speed counting capacity and 
amazing accuracy meet the most exacting account- 
ing and calculating requirements of business, in- 
dustry, and engineering. 

These “fingers”. . . backed by IBM service, re- 
search, and development . . . are helping to fulfill 
production demands with economy of time, ma- 
terials, and costs. 


: IBM Electronic Business Machines 





Flight Simulation 
WALK-IN ROOMS 


ee 
VIBRATION and 
ACCELERATION 
TEST FACILITIES 


Bowser Environmental Simulation Test 
equipment has always been foremost 
in the field. Now, to comply with latest 
government specifications, Bowser intro- 
duces walk-in rooms with a temperature 
range from —100° F. to +4+-200° F., 
relative humidity simulation from 20% to 
95% and unlimited altitude simulation. 
In addition, these rooms are specially 
designed to be equipped with vibration 
machines to permit simultaneous testing 
under conditions of vibration, accelera- 
tion, low temperature and altitude. 


Bowser Walk-In Rooms are engineered 
for completely automatic operation. 
Doors, available up to the full size of 
any wall, can be mechanically controlled 
to conform with limitations of size, space 
and weight. Performance characteristics, 
such as rate of climb, pull down, etc., 
are available to meet any government 
or research specifications. 


Seaeeeeeast 
BOWSER TECH. REFRIG., Terryville, Conn. 
Send int ion on test equip checked: 


2 High Temperature [) Fungus Resistance 
() Low Temperature [) Rain and Sunshine 
L) Temperature Shock () Sand and Dust 
() Humidity 0 Immersion 
(CD Altitude 0 Explosion Proof 
© Walk-In Rooms (J Vapor Tight 

C) Special Engineering 





Nome. Pos 








Compony 
Street 


City 





Zone. Stote. 


BOWSER 


TECHNICAL REFRIGERATION 


¥ 
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Book Reviews 


reader through 
lead to the 


new model and carries the 
finished 


production line 


the many stages whicl 


vehicle from the 


T he 


coming 


authors discuss the administrative 


technical proble resulting from 
proposed model chat he preliminary 


productiotr . the 
completion . th uctior lan, 


juar 
quan 


control f quality by inspec 


tity 


distribution 


the opportunity t d us book and to 
know of the 


have made our automotive industry such 


controls and policies which 


a vast power for the economic strength 


Phat 
mode 


if 


speed to 


of our country in peace and in war 


industry has transformed our whole 
brought ease and 


und has mack 


of life, it has 


our travel, z accessible areas 
of the | ] l I 


world which, until now, have been 


remote. The automobile has speeded up 


modern living 


enabled 


the process of 


same time has 


with it 


From view the 


pomt of 


availability same plans and tech- 


niques of the automotive industry for the 


production of combat vehicles and all 


types of armament is a major support of 


our program for peace. The 


this book, 


1 
mercial 


authors of 
which is devoted to the com- 


aspects of our automotive in- 
dustry, have nonetheless presented a text 
also a key to 


Leo A. Copp 


which 1s our armament 


strength 


Materials Survey—Zinc. Compiled for 
the Materials Office, National Se- 
curity Resources Board, by the 
United States Department of the 
Interior, Bureau of Mines. Looseleaf, 
tabular indexed. About 200 pp. 
Available for limited distribution by 
NSRB. 


THIS is one of a series of surveys of 
basic strategic materials being prepared 
by the National Security Resources 
Board under a working-fund agreement 
Government agencies. It 
background com- 


with interested 
is in the 


pilation and repository of available data 


nature of a 


on zine to render unnecessary the future 
endless writing of repetitive reports that 
has been a characteristic of Government 
operations 

The survey covers domestic and foreign 
data up t 1949 ; 
some tabulated figures go back as far as 
pro- 


and including the year 


1801. It provides information on 
consumption, stocks, prices, and 


areas 


duction, 
also descriptions of the resources 
and reserves, companies engaged in pro- 
duction, ores, and production methods. It 
does not attempt to theorize on possibili- 
ties or to present solutions for problems, 
and the survey thus provides an excellent 
and officially reliable background for any 
intending to investigate 
Brapy 


person or agency 
any phase of zinc.—G. S 


History—The Custer 
By Charles Kuhlman. 
Stackpole Company. 


Legend into 
Mystery. 
Harrisburg: 
271 pp. $5. 

THE defeat and extermination, to the 

last man, of the 225 officers and men of 

the famed 
one of the most tragic and baffling 


Many 


appeared over 
i 


7th Cavalry’s five troops has 


been 
American history ver- 
' + 


episodes iW 
sions of the tle have 
the years, and many legends based upon 


unsound premises have come to be ac- 


cepted as fact 


The 
never be 


definitive history can, of course, 


written as all the personel under 


killed 


what is 


command were 
book 


probably the most serious attempt to date 


Custer’s immediate 


However, this represents 


to reconstruct objectively the successive 


movements of the several elements of the 
Custer com 
Most histories 


happened nd 


what 
but 
troversy 1S 


tell generally 
approximately when, 
what violent cot 
the why and how of the 
Kuhlman 


major 


remains w 
results. Dr 
apparently has devoted the 
sixteen 


of Little Big 


portior of the past 
in reconstructing the Battle 
effort to 


wealth of 


years 


Horn in ar solve these 
problems A 


have been 


very 
data 
the 


interesting 
revealed in the fruits of 
author’s painstaking research 

Each phase of the with 
the what ac- 
tually transpired from the Custer 


and marched toward the 


engagement, 
author’s interpretation of 
time 
divided his force 
Indian encampment until the Indians re- 
tired on the approacl of Gibbon’s column, 
reproduction on 
addition, a 
of the 
lus an or- 


is further clarified by 


maps. In 


specially drawt 


separately printed contour map 


over-all principal terrain, 


ganization table of the 7th Cavalry 
(1876), are appended to the book 


This volume is addressed primarily to 


I 
7 


readers who are already familiar with the 
book's 
important 


including the more 
published 


chief sources, 
of the previously 
narratives. Nevertheless, 
will hold any 
start to finisl 


this tense drama 
student of 
Joun J 


history from 


Driscoul 


Biography of a Battalion. By James A. 
Huston. Gering, Nebr.: Courier 
Press. 306 pp. $5. 

To supplement the 


torical 


multitude of his- 
and 
II, a book of this 
A. Huston 
who intelligence officer of the 
3rd Battalion, 134th Infantry (35th Divi- 
served in 


records of divisions larger 


World War 


sort 1s urgently needed 


units im 
James 


was the 
sion ) this capacity from Nor- 
Elbe 


perceptive 


mandy to the 

His 
psychological values emphasizes the en- 
the 


sense of historical and 


during characteristics of American 


doughboy in action. There was plenty of 
that, this battalion participated in 
the of St. Lé6, the dash across 


France the relief of and in 


tor 
capture 
Bastogne, 
other 


severe engagements 
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SPEEDOMETER OR 
TACHOMETER TRANSMITTER 


STARTER 


SPEEDOMETER i 
"TACHOMETER INDICATOR? 


ee i 


When Ordnance made known its need for a 24 volt electrical system 

for army vehicles, Eclipse-Pioneer experts began development work 
simmediately. Thanks to its long experience as a major producer 

of similar electrical equipment for the aviation industry, Eclipse- _)) 
Pioneer was able to perfect and is now manufacturing the com- * © 
ponents for this system. To assure maximum versatility in the field, 
Eclipse-Pioneer engineers included waterproofing in the design. . . 

all of these units meet U. S. Army waterproof requirements for ~: » 
submerged operation. 


TETERBORO, NEW JERSEY 


Export Sales: Bendix Internationol Division, 72 Fifth Avenue, New York 11, N. ¥ AVIATION CORPORATION 


ECLIPSE-PIONEER DIVISION OF “Condi? 
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tHe riGHT BALL Book Reviews 


Those interested in ordnance matériel 
will find the author has not neglected 
reporting on the weapons that were used 
in fighting the German Army. The reader 
will gain a unique picture of the infantry 
soldier in combat. The wealth of per- 
sonal references to all ranks, the many 
anecdotes and incidents, make this book 
a rare contribution to the military history 
of the late war.—DoNALD ARMSTRONG 


MAPI Accounting Manual. Chicago: 
Machinery and Allied Products In- 
stitute. About 50 pp. $15. 


WHE Machinery and Allied Products 
Institute is engaged in research in the 
economics of capital goods and in the 
Let Strom Help You furtherance of technological and eco- 
nomic progress. It represents industrial- 
Not only in precision ball bearings, but metal balls for over 25 years for all equipment and capital-goods industries 
in countless other places, Strom has industry and can be a big help to you. Which produce the facilities of produc- 
found that the right ball will do the in selecting the right bail for any of on, distribution, transportation, com 
munication, and commerce 

job better. Maybe your problem can your requirements. In size and spher- a inter } 
> . [his volume describes methods of han- 
be solved with the use of the proper’ ical accuracy, perfection of surface, : 
d dling new accounting and financial prob 
ball. Why not take it up with Strom uniformity and dependable physical , ' 
lems which have developed in recent 
Strom has been making precision quality, there's not a better ball made. years. They relate to such matters as the 
preservation of economic income and the 

| 

l, 


economic value of invested capital, pen- 
4 T E E b B A L L Cc Oo. sion plans, wage-and-hour and other 
1850 So. 54th Ave., Cicero 50, Winois governmental regulations, special con- 
FF a ve etal Boll Manutee tract accounting, product price redeter- 
mination, and renegotiation. In the light 
of these recent changes a revision of the 
previous edition was required 
The text is not the work of any in- 
dividual but the result of the coérdinated 
effort of financial officers, other execu- 
tives of capital-goods companies, and ac 
counting theorists. As a result of their 


work the manual presents in a practicable 


manner specific recommendations as well 
as analyses of industrial accountir 
problems Leo A. Copp 


The Citizen’s Stake in Price Control. 
7 * By Robert A. Brady. Paterson, N. J.: 
fast deliveries Littlefield, Adams & Company. 
161 pp. $1.50. 
on A. B, Cc and E Allotments Thuis 00k is intended as an unbiased 
analysis of the facts behind the control 
of commodity prices, an attains the 
Any shape that can be contained in a 6 inch circle. Any length pal ee al “y Z 2am re pont om 
up to 40 feet. Send drawings, specifications and data. tendencies of either a Government bro 
chure or a Chamber of Commerce bull 
tin. The preliminary chapters on the how 


Fabrication facilities available! sch uilie alt uicineeiaaiiine anaaen 


‘ P : are analytic and gen » fos 
We are equipped for aluminum fabrica- are analytic and generally fair. ; 
Many examples of actual price setting 


tion from extrusion to finished product. are given, showing the behind-the-scenes 

Address Dept. O—May-June domination of pressure groups working to 

MICHAEL FLYNN MANUFACTURING COMPANY co eb ts ree msc 
rather than seeking public service. Enough 

700 East Godfrey Ave., Philadelphia 24, Pa. Yoyo of the entanglements in the 

é 5 attempt to set meat prices to indi- 

Telephone Fidelity 2-5500 cate the almost impossible ae of ar- 

riving at and maintaining prices that are 

fair to the buying public—G. S. Brapy 
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AMERICAN ORDNANCE ASSOCIATION 
Book of the Month for MAY 


WITNESS 


BY WHITTAKER CHAMBERS 


“Witness” is the full, uncen- 
sored story of the Alger Hiss 
Alger Hiss spy case. This alone would Whittaker Chambers 

make it a major book—but 
there is much more. Here is an extraordinary personal testament and avowal of 
faith by one of the most controversial characters of our time. Mr. Chambers has 
written a devastating exposition of Communist doctrine, including the most com 
plete account ever made public of the operations of Soviet military intelligence 
and the Communist underground in the United States. This is reading made a 
necessity by the world we live in. Retail, $5.00. 


To Members, $4.50 


Ploughshares Personal Memoirs of 
Into Swords U. S. GRANT 


BY FRANK E. VANDIVER Among the histories of generals and wars, 
Grant's Memoirs rank with the greatest of all 
time. The late historian, Lloyd Lewis, called 
Grant's writing “the best of any general's since 
Caesar.” This magnificent life story—alive with 
the driving force of the man himself—is now 


As Chief of Ordnance of the Confederate Army, 
Josiah Gorgas supplied an almost completely 
agrarian economy with the arms, ammunition, 
and industries necessary to fight a powerful in 
dustrial foe. The soldiers of the South were wt = an ill br 
often without enough food and clothing, but le d ae : to brideed Resell, 98 ae 
never, until the end, did they lack for muni pecte and UnaurIages. Ketel, oes. 

tions. Here is the story of the genius who To Members, $5.40 

wrought that miracle and the methods he used. 

Retail, $5.00. 


To Members, $4.50 : ORDNANCE BOOK SERVICE 
' 705 Mills Building, Washington 6, D.C. 


Gentlemen: 


Shanghai Conspiracy Please send me, postpaid, the following books:* 
BY MAJ. GEN. CHARLES A. WILLOUGHBY ; -£ 


Richard Sorge was hanged by the Japanese in : 
1944, but the work he did for the Communists : 
work that extended from Shanghai to Europe 1 3. 
and the United States—has had much to do with to 

; . + Name . : 
the perilous state of Asia today. Here is the ‘ (please print) 
whole story—told by MacArthur’s G-2, who ; Address 
pieced it together after 1945. Retail, $3.75. 


To Members, $3.37 : City, Zone, State 


*! certify that | am a mem 
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How The Dempster-Dumpster System Cuts Cost of 
Equipment...Eliminates Re-Handling of Mat 


erials! 


One Truck-Mounted Dempster-Dumpster 
Picks Up, Hauls and Dumps Scores of Pre- 
Loaded Containers, One After Another, Re- 
gardless of Size or Design for Handling 
Liquid, Solid, Trash, Dust, Light, Heavy or 
Bulky Materials. 


You can eliminate large investments in trucks, reduce the 
cost of gas, oil and maintenance avoid time lost by 
loading crews while trucks make haul and eliminate 
re-handling of materials with the Dempster-Dumpster 


System 


In the first place, three to five conventional dump trucks 
with crews cannot possibly do as efficient and economical 
a job as one truck-mounted Dempster-Dumpster with only 
one man, the driver. Dempster-Dumpster Containers are 
spotted at convenient accumulation points inside and out 
side buildings at camps, bases, stations, shipyards and 
docks. The Model LFW Dempster-Dumpster illustrated 
above handles containers up to 12 cu. yd. capacity, Just a 
few of the dozens of Dempster-Dumpster Detachable Con 
tainers available are shown at left and at right. Containers 
up to 21 cu. yds. are available for use with our Type 
ARLF and Type DILF Dempster-Dumpsters. Your 
Dempster-Dumpster and driver may handle liquids on 
one haul, solids on another, waste materials on another 
etc. He can pick up a load, put it in carrying position and 


dump it in less than go seconds! 


Without question, the Dempster-Dumpster System is the 
most economical and most efficient method of bulk ma 
terials handling by truck ever devised! Write today for 
complete information Manufactured exclusively by Demp 


ster Brothers, Inc. 


DEMPSTER EROTHERS, 952 Shea Building, Knoxville 17, Tennessee 
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In designing and fabricating 

parts, components and products 

for the Aviation Industry, we must 
often employ extraordinarily complex 
procedures ... But the prime 
element in all of those procedures 
can be stated in one very simple 


word—“PRECISION !” 


=, 


THE STEEL PRODUCTS ENGINEERING CO. 


Precision in Aviation since 1914 
SPRINGFIELD, OHIO 
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A FEW of the Wang Oferations 
YOU CAN DO with this MACHINE 


¢ NO. 15 
DRILL 


Drilling, tapping, reaming, back spot- 
facing, mortising, multiple production 
drilling . . . are just a few of the opera- 
tions you can do with these highly 
= Sg Re at OF adaptable machines! “Buffalo” No. 15 
Drills are available in a dozen different 
models in one to six spindles for floor or bench—plus mortis- 
ing, slow speed and tapping attachment—plus many other 
special attachments you may desire. 
Here’s a _ precision-fitted, easy-to- 
RE LY operate machine that can be adapted 
to fit an almost unlimited number of 


operations for the greatest speed and 


ON A economy. 


tt, Mari 
HAND « « « If your defense work with fence and 


hold-down 


Right, No. 15 Heavy- 
Duty Bench Drill 


calls for parts fabricated from brass, steel or 


aluminum, let the practiced hand of Western 


Brass Mills work for you. At either of the brass 
mills you can get only one grade of workman- - 
ship—the best. Plants are located in East Alton, ‘ 
Illinois and New Haven, Connecticut. 
aoa 

The high quality of Western Brass Mills is . 

another example of the superiority America 

recognizes in all of the many products of ¢ 

Olin Industries. 

METALS DIVISION 


OLIN INDUSTRIES, Inc. 
YOUR COPY! New Horizontal Radial arm mounted 


East Alton, Illinois Bulletin 2963-G shows Duplex between head and 
the flexibility of the Machine column—widely used 
No. 15 Drill. WRITE in pattern shops. 


Products of Divisions, TODAY for your copy. 


Subsidiaries, Affiliates 


BRASS, BRONZE, PHOSPHOR BRONZE, NICKEL j G lo ) MACHINE 

SILVER, AND COPPER IN SHEETS, STRIPS, COILS, af a TOOLS 

AND FABRICATED PARTS—FIREARMS, AMMU- 

NITION, TRAPS AND TARGETS, METAL PREPA- BUFFALO E COMPANY 
AOD AAMAS, GADD UaAabeD nab Aue 537 BROADWAY ae soe 
OTHER DRY CELL BATTERIES—BL ACK POWDER, Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
DYNAMITE, BLASTING CAPS, BLASTING ACCES- 
SORIES, AND RAILWAY FUSEES AND TORPEDOES BENDING CUTTING 
—PINE AND HARDWOGD LUMBER—CIGARETTE 

PAPER AND OTHER-FINE PAPERS— CELLOPHANE SHEARING DRILLING ae Sal le 
—POLYETHYLENE PRODUCTS. 
- 
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TEAMWORK 


more than 
2,200 
companies 
help build this 
‘Iron 
Chariot” 





It takes a team of more than 2,200 businesses to produce this “Iron Chariot.” 


It’s true that International Harvester was awarded the actual 
contract to build this armored infantry vehicle. It was awarded because 
of Harvester’s proved ability to mass produce heavy industrial 
products as well as precision equipment machined to very fine tolerances. 


Of equal importance in qualifying Harvester for important defense 


production is our relationship with numerous dependable suppliers. On this 
particular ordnance contract Harvester has made arrangements with 
over 300 subcontractors to participate in this vital work. Those 300 
subcontractors have, in turn, made arrangements with about 1,900 
subcontractors of their own. So there is actually a total of more than 2,200 
businesses — including International Harvester —involved in 
producing this “Iron Chariot.’ 

Teamwork between Harvester and these other businesses means that this 
armored personnel carrier will be built exactly to ordnance specifications 


. ready for its job with the Armed Forces anywhere 


INTERNATIONAL Ht HARVESTER 
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BROACHING- 
TREPANNING 
BIG GUNS? 


then you Aneed 


Frantz FerroFirtrers 


to separate steel chips and 
particles from coolants and 
cutting fluids 


T 
E SEPARA 


Send for 
BULLETIN 51 


Toda 
; front? Co~. s 
r eestor © 


To save wear on cutting tools, to get more pro- 
duction per grind, and to get better finishes, in- 
stall FRANTZ FERROFILTERS in your coolant pipe 
lines. They remove, magnetically, fine chips that 
do not settle out in the sump. These separators 
are also used in lubricating and hydraulic oil 
systems to prevent abrasion of surfaces subject 
to wear. 


S. G. Frantz Co., inc. 


P.O. Box 1138 Trenton 6, N. J. 


Manvlacturers of Permanent Magnet and Electromagnet Separator 





KOHLER ENGINES 


4-cycle 
Air-cooled 





Kohler Engines provide reliable power for a wide 
range of uses. Compact, quick-starting. Engineered 
and built to the high standards that have won world- 
wide acceptance for Kohler Electric Plants in con- 
struction and other industries. The Kohler mark has 
been identified with quality products for over three- 
quarters of a century. Write for information on dis- 
tributor’s sales franchise. 








Kohler, Wisconsin. Established 1873 
PMENT © ELECTRIC PLAN 


Kohler Co 


KOHLER or 


NG £QU 


Cork-and-Rubber 
Gasket Materials 


Armstrong manufactures cork-and-rubber 


gasket materials made to meet each class 


of the principal government specifications 
materials. 


covering cork-and-rubber gasket 


Specification Material 
MIL-G-6183 
Type I Soft 
Type I Medium 
Type I Firm 


MIL-T-6841 


NC-709 
NC 7io 
NC-711 
DK-153 
RK-304S 
DC-167 
DC-100 
DC-118 
DK-149 


Type II Soft 

Type Il Medium 

Type II Firm 
MIL-G-6747 


Write for samples and 24-page gasket design 


manual. 


ARMSTRONG CORK COMPANY 


2905 Arch St., Lancoster, Pennsylvania 
SS ES RENIN oN 
ORDNANCE 











TING = 
CORLEMS? | 


TURN THEM OVER TO US 


* 
Complete Crate Service 
Whether your product weighs 200 
9 20,000 pounds—-is compact or 
bulky we can design, engineer 
and manufacture crates to msure 
product protection and safe 
delivery anywhere 


DESIGN and ENGINEERING —— 
Sterling Engineers study your product 
determine degree of protection required, 
distances and manner of shipping involved 
and then design the crate to meet your 
exact requirements and government 
specifications if necessary. 


MANUFACTURE 


Manufacture of the crates 1s carried out in our 
extensive facilities at Goodwater, Alabama 
under rigid standards of quality and work 
manship to guarantee the best possible crates 
at the lowest cost to you. Call or write today 
for details on Sterling Crating Service. There 
is no obligation 


Booklet “Designs 

For Defense” — 
describing our 
Crate service. 


Sales and Engineering Offices 
11908 S. HALSTED ST., * CHICAGO 28 
Telephone PUliman 5-0220 


Fabricating Plant * Goodwater, Ala. 








Livmete & SUPPLY COMPANY j 
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For Easier Handling of Electrical Cables 


Wall-Mounting 
POWEREEL 


for Permanent Applications 


Easi unted m trucks 
any surface, tor heavy 

bles. May be 
onduit or feeder cable. Avail 


connected to 


able with stand for porta 
bility. Can be equipped with 
bev gear drive for outside 
cranking when mounted in 
recess or compartment in 
side of truck—or with spring 
retractable mechanism. Has 
dard Collector Ring 


to 16 conductors 


POWEREEL 
for Portable Uses 


PORT-O-REEL 
for Long Cords 


Prevents kinks, knots. Furnished 
with or without cord or hand lamp 
Has screw binding posts for attach 
ing any cord amp Collector 
Ring and 1s available with micro 
phone cords and standard plugs 
Offers 1001 uses for all industries 
Weight—o9 pou ss cable and 

ugs. Ree " g 12” diameter 


for General Purposes 


Designed for slow speed operation 
yn special machinery and equipment 
requiring rotating electrical contract 
Standard rings fit 12” shaft. Fur 
nished with driving collar equipped 
with set screws Rings lor any ap 
lication can be designed, built to 
specs 


Any of the above reels can be modified. Or special 
reels for any industry or Armed Service can be 
built to specifications. Let us quote you om prices 
and delivery. Write: 


INDUSTRIAL ELECTRICAL WORKS 


Dept. 0-5 





1511 Chicago Street Omaha, Nebraska 


997 








Still Seeing Service! 
WARD LaFRANCE 
6x6 
Bridge Pontoon 
Trucks 


armed forces. 


These powerful Bridge Pontoon Trucks—built by Ward LaFrance during 
World War Il—are still serving the Army in many command areas. 
like these trucks, Ward LaFrance itself is ever ready to serve the nation’s 


And 


Today, Ward LaFrance is completing a contract for new Bridge Pontoon 
Trucks. With manufacturing facilities greater than at any other time in 
company history, Ward LaFrance is once again ready to tackle the Army's 


heavy-duty vehicle problems. 


WARD LaFRANCE TRUCK CORPORATION, Elmira, N.Y. 


Manufacturers of Motor Trucks and Five 


> Apparatus for Over 30 Years 





deep hardened and tempered 


carbon steel 


for 

Military and Civilian applications 
Abbott engineers are ready to help you select 
and specify the right ball for your specifica- 


tions. Write today! No obligation. 


BALL COMPANY 
Hartford 10, Conn. 


THE ABBOTT 
hee a-00a-)-1- Me a0 ha 








CLEVELAND 
CONTAINERS 


PROVEN PERFORMANCE 
backed by our long experience 
in ORDNANCE PACKAGING 

to your Service Specifications. 


Consult us on SPARE PARTS PACKAGING for 
protection in handling and in transit. 


CONTAINERS of proven quality for Ammunition, 
Signal Flares, Spark Plugs, and endless other special 
applications. 


PLUGS and SLEEVES to protect threads. 


We serve the United States and Canada. 


For quick action, consult our nearest plant. 


Ye CLEVELAN * CONTAINERGFS 


yh cage se CLEVE 
All-Fibre Cans ote Meteo! ve Antes i 
. canes Wound Tubes end Cores fer | oll Purpeses 


PLANTS AND Sauts ~ NCES. Clevelend Bo Chee youth Woe 
more: bere ov Mom ex; levelen a 
ork Cie 
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@ You can save time, money and steel Shelby Seamless Steel Tubing is 

—and make a better product—when manufactured in a complete range of 

you use Shelby Seamless Tubing for diameters, wall thicknesses and analy- 

hollow cylindrical parts. Compared to ses to meet every need. For future 

solid bar stock or forgings, this high planning write for our helpful book 

quality seamless tubing requires much on Mechanical Tubing Applications 

less cutting or boring. Address: National Tube Division, 525 
Each of the parts shown here was William Penn Place, Pittsburgh 30, 

made from Shelby Seamless Tubing, Pennsylvania. 

faster and at lower cost than identical NATIONAL TUBE DIVISION 

parts machined from solid bar stock UNITED STATES STEEL COMPANY, PITTSBURGH, PA. 

In several cases production has been (TUBING SPECIALTIES) 

doubled or tripled—costs savings have co. umBia.GENEVA STEEL DIVISION, SAN FRANCISCO 

run as high as 50 percent — rejects PACIFIC COAST DISTRIBUTORS 

have been reduced to zero UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S*S SHELBY SEAMLESS STEEL TUBING 


Where accuracy is needed in in- 
dustrial control applications, 
Fairchild precision potentiometers 


give outstanding performance APPROVED 
PRODUCT 


U. S. SPECIFICATION NUMBER 
These units perform mathematical HOUGHTON 


computations in electrical comput- USA 2-82C Cosmoline 2-82C 
ing systems for machine-tool con- USA 2-121 Cosmoline 2-121 
USA 2-84B, Am. 1 Cosmoline 2-64B 
trols, aircraft instruments, aerial Am. 1 
camera controls, radar, guided mis- AN-C-124A, Am. 3, Type I Cosmoline 333 
AXS-1347 Cosmoline 333 
AXS-1759, Grade Il Cosmoline 377 
abl 1 ER . 7 JAN-L-644 (Formerly USA 2-120) Cosmoline 936 
able in non-linear and linear types USA 2-122 Jininee 
and in ganged combinations of MIL-L-3150 Cosmoline 335 
both, with windings to meet your AXS-934, Grade I Cosmoline 946 
requirements. For recommenda- AXS-934, Grade II Cosmoline 947 
USA 3-182, Am. 2 Cosmoline 110-D 
MIL-C-6708, Type I (Formerly AN-C-52-b, Type I) Cosmoline 911 
AXS-673, Rev. 2 Cosmoline 344 
quests to Fairchild Camera and In- AN-VV.C-5S76B, Am. 2, Type I Cosmoline 900-A 
strument Corporation, 88-06 Van AN-VV-C-576B, Am. 2, Type 0 Cosmoline 1123 


Cosmoline 1103 
Wyck Boulevard, Jamaica 1, New JAN-P-115, Am. 2 pence 


York, Department 140-25G. MIL-C-15167, Am. 1, Type A Rust Veto N. B 
MIL-C-15167, Am. 1, Type C Rust Veto N.S 
USA 50-11-37, Am. 1 Cosmoline 503 
52-C-18, Grade I Cosmoli 


7 /R CH/L D . GET NEW GOVERNMENT a 


SPECIFICATION BOOKLET 
PRECISION POTENTIOMETERS Write to E. F. Houghton & Co.,, 

4 303 W. Lehigh Ave., Phila- 
delphia 33; Pa 





siles, gunsights, and analog com- 
puters of all types. They are avail- 


tlons concerning your computer cr 
control problems, send your re- 
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by EWING GALLOWAY, NY 


are company presidents, chairmen, owners, 


partners, other senior executives. 


are works managers, production managers, 


mechanical, civil and chemical engineers. 
are sales managers and sales engineers. 


are research and development executives 


and technicians. 


..» and in the military establishment 


2,520 are officers of Army, Navy and Air Force, 


including all top ranking ordnance officers 


of the three branches of the service. 


ORDNANCE Magazine is acknowledged throughout the world to be the 
source of authentic information on armament preparedness, being the only 
publication in America in its field. It is also characterized by its vigorous, 
forthright editorial policies. 


Thomas O. Woolf & Son Company 
70 East 45th Street, New York 17, N. Y. 
Los Angeles San Francisco 


Figures shown are from study made by independent research organization. 
Complete report available for discussion upon request. 906 


1000 
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ee ern ae 
Ah Power 


Hunting Scope 


F.. 


over 40 years 

Makers of Optics 
Optical Instruments 
Fire Control Devices 
Mechanisms of Precision 


Kollmorgen Optical Corporation J 
2 Franklin Ave., Brooklyn 11, N.Y ® 


Plonts of Northampton, Mass., ond Brooklyn, N. ¥ 


“Yee. PREP PRODUCTS! 


TO MEET GOVERNMENT a 
Mik-C-10578 JAN-C-490 Fr other Gort Specs. 
Mib-0-5541 USA-SP-OZC Wkly Seefcation 


sic poort nd cleo” 
ate ¢ echon 
Ca ae 
col cle ep? 
Desc’ ted 48-9 
CalvapreP 
‘ ont 


prqvides OFOO™® 
7 on 


. grized 
Golve 
hesion © 4 


to reo 


A y* 
Alyminum 
a ond dip 
able in wipe-of O° ed in 
aous Dexribe 
ero tin $0-62 
aiumiprep Bullet” 


. ond Generel PREP Belletia 48.460 


NEILSON CHEMICAL COMPANY 


3411 Union Pecifk Ave. 
a ~ hs amy Los Angeles 23, Calif 


Windser 6580 BENSON ST., DETROIT 7, MICH 
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QUALITY-CONTROLLED 


Controlled atmosphere annealing 
department 
er 


Checking recorded furnace 
temperatures 


Checking gases in con. 
trolled-atmosphere anneal- 
ing furnaces 


Cold Drawn, Cold Rolled 
or Centerless Ground 


CARBON, ALLOY, STAINLESS STEEL 
K-MONEL, BRONZE, ALUMINUM 


Rounds, Squares, Flats or Special 
Shape Sections in Wire Sizes 
in Coils or Cut to Length 


* 
Complete Chemical and 


Metallurgical Laboratory 
Facilities Available 


Principal Producers of Ball-Bearing 
and Armor-Piercing Shot Steel 


Reliance Division 
EATON MANUFACTURING COMPANY 


Office and Plants MASSILLON, OHIO 


Sales Offices: NEW YORK © CLEVELAND © DETROIT 
CHICAGO © ST LOUIS © SAN FRANCISCO © MONTREAL 








WE BELIEVE THAT A STRONG AMERICA IS A PEACEFUL AMERICA 


MASON & HANGER COMPANY 
SILAS MASON COMPANY 


ENGINEERS 
and 
CONTRACTORS 





Builders and Operators of 
Ordnance Facilities 


OFFICES: 


Shreveport 
Louisiana 


500 Fifth Avenue 
New York 


Lexington 
Kentucky 














GOVERNMENT FINISH SPECIFICATIONS 


and the Parker Products which meet them 


PARKER PRODUCTS 
...(See JAN-C-490) 
Bonderite 100, 125, 140, 160, 170, 180 


SURFFCHEK 


Designates 
MACHINE 


jn 
: e FINISH 





SPECIFICATION 
AXS 1245 : 

JAN-C-490, Grade | 
JAN-C-490, Grade II 


SURFACE QUALITY — Stepped-Up production . .. 
Efficiency ... Reduced Rejects - These are the re- 

that can and ARE being realized EVERY DAY through ~ 
adoption of the Surf-Chek method of Designation and 


KIT INCLUDES—60 page 
instructional text and 
molded Surf-Chek Roughness 
Standard replicas of 24 sur- 
faces, 4 to 500 micro-inches 
Turning, grinding, milling, 
honing, lapping and polish- 


MIL-C-5541 


Parco Cleaners 341, 350, 371 

Parco Cleaners 250, 260 

Parco Cleaners 210, 220 

Parco Cleaners 100, 101, 110 

Bonderite 32, 34, 100, 125, 140, 160, 180 
Parco Compound, Parco Powder 


MIL-10578 (Formerly U. S. A. 3-213) 


. .Parco Cleaner 250 
Parco Cleaner 260 
Bonderite 700 


Type | 
Type Il 


ing can now be definitely 
controlled. Thousands in use 
Kit $10 complete FOB Hol- 
lywood. Send for Folder C. 


MIL-C-16232 (BuOrd) 
Type | Parco Lubrite 1, 2, 3 
Type Il a Parco Compound 
Naval Aeronautical M-364.. ... . .Parco Compound—Parco Powder 
QQ-P-416 Type III Bonderite 32, 34 
U.S. A. 57-0-2 
Type ll, Class A& Al................. Parco Lubrite 1, 2, 3 
Type Il, Class B Parco Compound—Parco Powder 
Type ti, Class C Bonderite 100, 125, 140, 160, 170, 180 
U.S. A. 72-53 Bonderite 32, 34, 100, 125, 140, 160, 170, 180 


Specialists In Surface Finish Control—Since 1944 


SURFACE CHECKING GAGE CO. 


For information regarding these or other specifications write: 
* Hollywood 28, California x 


SCANDINAVIAN AGENT: C. E. Johansson, Eskilstuna, Sweden PARKER RUST P ROOF C 


1002 ORDNANCE 


2165 E. Milwaukee 
« Detroit11, Michigan 








ARE DRIVERS “RAILROADING” 
YOUR VEHICLES? 


Handy Governors Will Stop It 


Any driver is likely to be less than 
meticulous in his care of a vehicle he 
doesn't own. Many feel no com- 
punction about “railroading” your 
vehicles. Drivers do most of their 
work away from supervision 
abuses are hard to correct. 


costs, engine repairs, brake main- 
tenance and general maintenance 
are spectacular. Reduced accident 
and insurance costs are equally im- 
portant. 


Let us show you some figures on 


savings—and tell you how little it 
Handy Governor will stop “railroad- costs to get them. 
ing’ —stop practices which run up 
costs and wear out vehicles before 


their time. 


The savings in tire, fuel, and lubricant 


KING-SEELEY CORPORATION 


ANN ARBOR, MICHIGAN 
PLANTS AT ANN ARBOR, SCIO, YPSILANTI 





9000; SeRiES WALL EXACT WEIGHT SCALES - 
Time renges trom 3 Industry’s most useful tools... 


—, ~~ The applications of EXACT WEIGHT Scales in manufacturing op- 
erations are almost numberless and they increase daily. Here are 
_s : but a few American Industry asked for and installed in a W day 
' . “e period alone . . . abrasives, bal- 
volt, ac — anci hammers, spring testing, 
att ; onty. checking rods, jet buckets, count- 
vailable for either ing screws, aircraft parts, fillers 
ON type or OFF for oil filters, optical glass, lamina- 
type operation. tions, gas mask can- 
isters, checking pis- 
tons, carbon black, 
paint pigments 
checking 20 wy 
projectiles, evapora- 
tion tests, color 
matching, brass 
forgings and many 


convenient BR aera 


mark-time wall time switch 
gives current saving 


ear pe 


generally improve a 
product submit your 
roblem. You will 
in . e + what 
: : e omplish 

Easily mounted in any standard ~~ wolemiea wits 


rectangulor wall box, this rugged, 2 ay. a . strictly industrial 
dependable Mark-Time time switch a4 — fitted to your 


Kipiticd heoision 


window lights, hall and garage 
lights, farm lighting systems and 

THE EXACT WEIGHT SCALE COMPANY 
900 W. Fifth Avenue COLUMBUS 8, OHIO 


neon signs, etc... . 
Movements only are available for 
2920 Bloor St. W.. TORONTO 18, CANADA 


use in connection with home or fac- 
tory heating control. 
Write for further details and prices. 


\ RY 
MARICT IME] 


/ 


MH. RHODES xc 


HARTFORD, CONNECTICUT Ontorio Hughes Owens Co. 
Ottewe, Ontario 
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For men 
who know 
firearms ¢ 


These graceful new Remington shot- 

guns are best appreciated by the man 

who really knows firearms. Both the 

pump action Model 870 ‘‘Wingmas- 

ter’”’ and the autoloading ‘‘Sports- 
man-48” are streamlined beauties in polished walnut 
and fine steel. 


But underneath all that, there’s beauty in the sim- 
plicity of their functional design. For these new Rem- 
ington shotguns have fewer working parts than ever 
before in Remington history . . . smooth, trouble-free 
action . . . lightness and natural feel that make them 
a delight to shoot—now and through the years. 

Whether you prefer the autoloader or the pump 
action, you've a treat in store. See them at your 
Remington dealer’s. 


“If It’s Remington—It’s Right!’’ 


Remington 


“'Wingmaster” and “Sportsman” ore Reg. U. S. Pat. Off. 
by Remington Arms Company, inc., Bridgeport 2, Conn. 








Special CENTRIFUGAL BLOWERS 


for Maximum CFM = High Shock - Critical Mounting 


Designed at low cost to meet your specifications 
Standard units also available 


APPLICATIONS 


@ Transmitters 

® Radar Equipment 

© Amplifier 
Equipment 

® High Ambient 
Temperatures 

® High Humidity 
Applications 


— ap 
EASTERN AIR DEVICES, inc. 


585 DEAN STREET @ BROOKLYN 17, N. Y 


MODEL B57G6K-1 
SPECIFICATIONS 


MODEL BS7G6K-1: 115 
volt AC @ 60 cycle @ 
single phase @ 4 mfd. © 
120 CFM at 0.5” SP—220 
CFM at 0” SP @ Silicon 
impregnated windings @ 
Fungus proof. 








Heil Service Veterans 





Heil Aircraft Refuelers Heil Cable and Hydraulic Dozers 


Manufactured By 


THE HEIL co. 


GENERAL OFFICES © MILWAUKEE 1, WISCONSIN 


Send For Complete Catalog 
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mcCORD 


Suppliers Lo the 
ARMY — NAVY — AIR FORT 


MICHIGAN 


Centrally 
Located 
Plants 





N propucts 
ators and Gaskets, 
d Air Conditioning 
hanical Force Feed 
d Unit Heaters. 


CIVILIA 
Automotive Radi 
Refrigeration an 
Condensers, Mec 

Lubricators an 











MSCORD CORPORATION : Detroit 11, Mich 





How to offset lower hardenability 
in today's substitute steels— 


Switch to GULF SUPER-QUENCH 


Is the current alloy shortage creating a heat-treating 
problem for you? Must you accept alloy steels with less 
nickel, molybdenum, and chromium than you originally 
specified? Then you'll be interested in the performance 
of Gulf Super-Quench. Because of its greater quenching 
power, this outstanding quenching oil helps offset the 
lower hardenability of today’s substitute steels. 

Gulf Super-Quench passes through the vapor stage far 
more quickly than conventional quenching oils. This 
means that the cooling rate is extremely fast at the outset, 
an important factor in the depth and uniformity of 
hardening. In the succeeding stages Gulf Super-Quench 
has a low cooling rate, like that of conventional quench- 
ing oils, and therefore has the same minimum tendency 
toward distortion and cracking. 

Greater quenching power of Gulf Super-Quench adds 
up to greater depth of hardening and more uniform 
hardness! One of the most practical advantages of Gulf 
Super-Quench is greater uniformity of results on steels 
of variable hardenability. 

For further information on Gulf Super-Quench, call in 
a Gulf Sales Engineer today. 





Gulf Oil Corporation 
Gulf Refining Company 
Gulf Building 
Pittsburgh 30, Pennsylvenia 


SERVES 
INDUSTRY 
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“About those Gears 
...let’s check with 
Fellows first” 


> 
pe 


eo 


It always pays to “check with Fellows 
first’’. More than 50 years of experience in 
the diagnosis of the most intricate gear 
problems qualify Fellows engineers and 


craftsmen as experts. 


Whenever the need arises, you are invited 
to draw on this valuable source of gear 
know-how. The answer to any gear prob- 
lem, large or small, will be speeded by the 
application of Fellows precision manufac- 


turing equipment. 


Services like this have earned Fellows a 
reputation for leadership in the field of 
design and manufacture of complete equip- 
ment for cutting, finishing and testing gears. 


Jillws 


THE FELLOWS GEAR SHAPER COMPANY 
Head Office and Export Department, Springfield, Vermont. 
Branch Offices: 323 Fisher Bldg., Detroit 2 « 5835 West North 
Avenue, Chicago 39 « 2206 Empire State Bidg., New York |. 








Aetna-Stanparo 


DESIGNERS, 
ENGINEERS 


Seamless Tube Mills 
Piercing Mills 
Plug Mills 
Reelers 
Sizing Mills 
Reducing Mills 
Continuous Butt Weld Pipe Mills 


Continuous Seamless Tube 
Rolling Mills 


Levellers 
Shears 
Slitters 

Tension Reels 

Upcoilers 


Pilers 
AND Side Trimmers 
MANUFACTURERS Stretcher Levellers 
Pay-off Reels 
Down Coilers 
Coil Breakers 
Side Trimming Lines 
Slitting Lines 
Scrubbing and Drying Lines 
Continuous Strip Galvanizing Lines 
Sheet Galvanizing Lines 
Continuous Strip Long Terne Lines 
Continuous Electrolytic Tinning Lines 
Hot Dip Tinning Equipment 
Cutting-off Machines 


Continuous Pipe Galvanizing 
Equipment 


Mill Tables 
OF Cooling Beds 
ORDNANCE 
MATERIEL 


Drawbenches 
Bar Turning Pointers 
Hydraulic Squeeze Pointers 
Wire Pointers 
Bending Machines 
Wire Drawing Machines 
Rolling Mill Rolls 
Rubber Mill Machinery 


The Aetna-Standard 
Engineering Company 


FRICK Bl LI N 


PITTSBURGH, PENNA. 


NIAGARA Aero Heat 
Exchanger mi 


1. Extends quenching 
capacity without extra 
water or cooling tower. 


2. Quickly pulls down 
heat at initial peak load 
of Quenching. 

3. “Balanced Wet Bulb” 
Control holds quench 
bath at proper tempera- po. 
ture, heating if needed 
to start after shut-down, 
and cools or heats by 
automatic control. 

4. Saves cleaning expense 
as compared to cooling 
tower which picks up 
acids and fumes from air 





APPLICATIONS 
Quench Oils 
Cutting Oils 
Lubricating Oils 
Cooling Water 


2 
Fresh Aw 





For help im increasing production 


saving of cooling water, write 
for Bulletin No. 120. Address 


NIAGARA BLOWER COMPANY 
Over 35 Years of Service in Industrial Air Engimeering 
Experienced District Engineers in Principal Cities of U. S. and Canada 
Dept. O, 405 Lexington Ave. New York 17, N. Y. 








FULLER FLOOR BRUSHES 
CUT COSTS BY CUTTING STROKES 


With labor costs running as high as $1.25 
an hour for maintenance men, the clean- 
ing tools you put in their hands become 
mighty important. ply them with 
Fuller Floor Brushes cad owe your main- 
tenance costs. Let one stroke do the work 


4 that formerly required two or three. With 


f. wy Fuller Floor Brushes you get a clean 
A eal reom mint 


\_Shteavtion ut / sweep with every stroke, no backtrack - 
\ ing. For specifications write to... 
~ ¢\ 


N) — 
31° 
—— a \\\o 
get 
nov 


\\\ i NY 
3585 MAIN STREET 


\\ \\\ % 
WS aN 
ZF > HARTFORD 2, CONN 


IN PE FULLER BRUSH CO., LTD., HAMILTON, ONT 
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INDEX OF PRODUCTS ADVERTISED IN THIS ISSUE 


This department has been designed to help purchasing executives locate equipment, 
parts, and services more quickly and thereby speed up national-defense objectives. 


Abrasives 
968, 978 
Air Conditioning and Refrigeration 
905 
Aircraft—including Parts and Accessories 
904, 989, 993 
Air Raid Sirens 
867 
Arms and Ammunition 
1004, 1008 
Automotive Parts and Accessories 
859, Facing 880 and 881, 893, 903, 908, 961, 
963, 1003, 1005 
Bearings and Parts 
868, 878, 962 
Castings 
906, 973 
Cleansers and Detergents—including 
Maintenance Equipment 
857, 1006 
Coatings—Paint and Painting Equipment 
853, 887, 889, 911, 954, 960, 981, 999, 1001, 
1002 
Connectors, Electrical 
896, 974 
Construction Equipment and Materials— 
Farm, Road, and Building 
858, 866, 901, 975, 1002, 1004 
Conveyors 
898 
Cutting Oils 
1005 





























Electrical Machinery, Equipment, and Supplies 
881, 997 = 
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Ye the RUGER .22 calibre automatics 


the RUGER Mark I target model 


Specialized in design for competitive target 


shooting, the Mark I is capable of accuracy far exceeding 
accepted standards. Beautifully finished, superbly balanced, 
the Mark I will prove to be an inspiration to the marksman. 


$37.50 


the RUGER Standard model 


In world-wide demand because of its reliability, advanced 
design and precision construction, the RUGER has the rugged 
quality that the exacting sportsman demands in a handgun. 


The RUGER Pistol is sold throughout the United States and many foreign 
countries. It illustrates the outstanding engineering and production achieve- 
ments of which America’s smaller manufacturers are capable. 


STURM RUGER & CO., INC., SOUTHPORT, CONN. 


Please write Dept.0-6 for fully descriptive literature. 


the circle seal 
principle 


provides sealing assurance 
never before offered in 


CHECK VALVES = 


VACUUM BREAKERS 


SENSITIVE LOW PRESSURE 
VENT OR RELIEF VALVES 





Engineering data 
sent free of charge 
on request, 


JAMES*DOND* CLARK 


1247 East Green Street, Pasadena 1, Calif. 
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PROOF TESTS 
and 
PROOF MARKS 


by Cor. CALvin Gopparp 


e This series of five articles formerly pub- 
lished in OrDNANCE magazine has been 
compiled in a 28-page brochure which is 
still available. 


It explains the systems used in accepting 
small arms as practiced in the past in 
Britain, the Continent, and the United 
States. It contains many tables and repro- 
ductions of actual proof marks not readily 
available elsewhere. 

e This brochure has been a collector’s item 
for some time and is again offered to the 
readers of ORDNANCE at the price of $1.00 
each. 


Order from 


The American Ordnance Association 


705 Mills Building * Washington 6, D.C. 
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This section of OrDNANCE 


contains articles of a de- 


tailed and technical nature on ordnance research, devel- 
opment, manufacture, field use, and related subjects. 


The Birth of a Weapon 


Some Observations on the Arms-Development Process 


Lieut. Col. M. M. Johnson, Jr. 


Automatic arms expert and inventor, Ordnance Inactive Reserve 


UNDAMENTALLY, no arms de 
be sound and endur 


based 


conception ol the 


lopment can 


ing uniess it 1s upon a well 


founded concrete 
arm, both in the mechanical (techni 
1) and user (tactical) aspects, The 

weight of technical limitations 
tactical varies with 


and requirements 


each problem. The late John Browning 


had a 


refined a then 


ry smart user concept when he 
venerable lever-action 
light, 
Winchester 


problems 


1 into the small, com 


Model 1804 30-3 


+ 4 


svster 


rifle 


pact 


} 


carbine, whereas technical 


predominated in his Mig17 Browning 
water-cooled belt-fed machine gun. The 


then 


tactical requirements were by 


quite obyv1ous, 


Four Major Factors 
Conception in turn is ine itably based 
upon four major factors: Imagination, 
understanding, experience, and judg 
ment. 
The 


and the factors supporting it may be in 


conception of a development 
the mind and brain of one or possibly 
two or three close-working “engineers.” 
Committee, bureau, or board concep 
tion is likely to be rare. 

A broad understanding of user re 
quirements and_ technical limitations 
must be supplemented by a keen, well 
This 1s not 


controlled imagination. 
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planless reflection nor 


Wheeling. Imagination 
inderstanding, reconstructing 
seeing ‘in the 


specihic de 


lookin ahead, 


where general or 


tures may or must lead. Imagination 
rarely be 


trained 


is perhaps a gift which 


acquired but only rouse 
It cannot substitute tor 
understanding, vet it 
both. 
1] ; ; ] 
Finally comes the factor o judgment 


All the ele 


must 


or decision if you preter. 


ments of conception now come 


heard 


counted, It is 


to roost. At such times many are 


but few stand up te be 


more often the problem ot one or a 


iew key members of the project 
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iwinecering team to exercise 


ment and make the bitter 


which commit the weapon 


with open or closed belt maga 


Loop 


zine or clip; gas or bipod of 


recou: 


tripod or both: air or water 


cooling 
‘ , 14 ' , 
ront lock or rear lock clephantine ion 


ity or short-lived mobility 


singic 


purpose weapon supreme in its sole 


pecialty or all-purpose, pinch-hitting 


whammer of the we-tiyht-everywhere 


cTSUuUaSION © 


The Pilot Model 


Descending from the stratosphere of 


fancy to the indispensable forges ol 


tact, our arms-development process next 


reaches the realm of the pilot model 


There are those who believe the first 


prototype should be so thoroughly en 
gineered and so carefully conceived as 


to be near-perfect, This, it is argued, 


shortens preproduction time, demon 


strates true scientific skill, and discour 
ages dawdlers in development 


If such pseudoscientific pronounce 


ments were really well-founded and 


practical, which they are 


surely 
the Wright brothers should have re 


not, 


mained in their bicycle business, for 
saking the dubious, desolate dunes of 
Kittyhawk. 

Thus we arrive 


at the first speciti 


design-development phase which gen 
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integration ol 


sketch, (2) layouts (on 


erally consists ol (1) 


the design by 


paper), (3) details (on paper), (4) 
vodel-shop fabrication, (5) adjustment 


issembly of parts, (6) adjustment 


issembly and corrections, (7) 


testing, 
ments are now in order, Usually 
ral project engineers take part 1 
this phase of the process, Occasionally 
layouts and details are circumvented by 


shop sketches 


Model Must Fire 


Che resulting pilot model represents 


the essentials ot the proposed arm but 


joes not necessarily incorporate all cc 


s. Unless the basic mechanism in, 


iy. an automatic gun, proves capable 
all other details such as un 


‘ iring, 


locking, opening, extracting, ejecting, 


levice, trigger shape, cyclic-rate 


control, et serve little purpose, 


Ultimate provision lor all these 
should be anticipated generally in the 
but the cart gets nowhere 


The prot n ode] 


pilot design, 


first 


without the horse 
st whinny. 
With one basic skeleton pilot mode 


a little testing goes a long wavy. Scien 


tists like to deal with facts. There 1s 


no more cruel, harsh, inescapable fact 


than a first pilot model. It is worth 


paper tor 


much more than pounds ot 


mulas and tvotnotes of assumptions. 


Armed 


anism, experienced development engi 


with the concrete pilot mech 


neers can apply imaginauion, exper 


ence, understanding, and judgment in 
the next and highly important phase 
f the arms-development process which 


} 
is evaiuation, 


Evaluation may result in abandoning 
the whole system and making a new 
usually results in a 
Che 


revision. 


try all around. It 


series Of Changes. ignition system 


may require radical The ex- 


tractor may increased bearing. 
The 


tardauon, Cam 


require 


unlocking time may require re- 


angles may require 


reduction. A may be 


The 


direction of 


power increase 


indicated. ejection system, its 


lorce OF eyecuon, may re 


quire change. Any one of these changes 


entorces a chain reaction of changes 


in related components. 


[here is a tendency tor earnest peo 


to g rigger-happy with firs 


1odels, Every one wants to get into the 


act. Profound pronouncements are 


as the etal finish, shape o 


stock, trigger pull, sights to be mounted, 


valance of the piece, its appearance 


User Requirements 


them 


} 


Thos who mainiy concern 


selves with user requirements will be 


; : ot 
heard to pontificate over the barrel lite 
ler anticipated continuous burst fire, 


both belt and magazin« 
loading ), the 


itic bursts fror 


device, range 


the bipod, clic-rate 
I handle, 
] 


ug, 


computing carrying 


yuttstock accessory kit, bayonet 


SWIVE detachable telescopic 


grenade launcher, sling swivels, 


ine. al 


id means to signal the operator 


when the gun mpty. Light weight, 


is ¢ 


simplicity, and other important tactors 


be touched upon in passing. 
Judgment Essential 

Not infrequently the situation devel 
ops to a point somewhat parallel to 
two windshield 


constructing a horn, 


wipers, and a built-in radio-instrument 
panel, thereafter to build a car around 
engi 


these necessities of automotive 


neering. But try as you will, there is 


no substitute for judgment in_ the 
evaluawtion process, 
The tact 


the goal line even though your 


long, long way 


is youre a 
trom 


first pilot model shows great promise. 


The second specific design-develop 
ment phase consists of the same steps 


as taken in the first phase, 


tended testing. Normally the 


ot the second pilot model 


substantially improved. Mechanical 
Howev 


fects are not so obvious. 


} 


gun which fails to teed once in a hun 


dred times, and misfires once in ninet\ 


is often more difficult to correct than a 


first model which fails to perform each 


ot these tunctions ten to thirty per cen 


ot the time. This is due to the fact that 


ny gun tunctions can be m: 


seeming to work but having little mar 


rin to spare. No sound gun mechanis! 


an operate on narrow margins, There 


nust be power and performance in re 


serve, especially for rainy, muddy davs. 


Hence aluation again becomes vital 


The Third Phase 


It is not extraordinary tor this second 


pilot design phase to be repeated up to 
halt a dozen times. Eventually one 
phase where 


guns, all identical, 


reaches the third 


major 
some three to SIX 
trom a revised and corrected 


all parts having production 


tolerances to insure interchangeability 
and mass manufacture. 

In these guns all elements and de 
vices are important. The sights are in 


cluded. The bipod is attached. The 


The T47 model of the new light 
rifle, left, weighs about eight 
pounds, is gas-operated, and can 
be fired either semi- or full-auto- 
matic. It is shown here about 
to fire a practice rifle grenade. 
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trigger pull is within prescribed lim- 
its. Ease of field disassembly has been 
a carrying handle and flash 
Total weight of the 
has been reduced to a practical 


CoV ered, 


hider included 


gun 
minimut 

Evaluation at this stage is especially 
difficult 


volved 


because of the viewpoints in 


Chiefly these include the user, 


the designer, and the manufacturer. 
Not infrequently a final decision must 


at a higher policy level. This 


commercial 


be made 
diflerent from a 


fate of which is in the hands 


is not 
item, the 
of the design group, sales group, fac 
group, manager (president), treas 
} 


tory 
urer, and board. 
Tedious Process 

The development process is especially 
tedious and difficult at the final-model 
phase, In many cases there are several 
successive series of six up to several 
hundred models prior to final adop 
tion or rejection. 

When the weapon is adopted and 
produced, manufacturing changes are 
usually imposed. Often after a few 
months up to several years of produc 
tion substantial changes may be re 
quired in the design. 

In all these phases of the arms-de 
velopment process there is no substitute 
for judgment. no escape from the need 
for its Imagination, under 
standing, and actual experience cannot 
process 


four P’s— 


exercise. 
be ignored. Throughout the 
there is no refuge from the 
patience, perseverance, perspicacity, and 
perspiration, The late John Browning 
once described the gun-development 
process as one which required “a drop 
genius in a bucket of sweat.” 
Without doubt the development 
process is difficult. One does not “spring 
to a new arm overnight,” notwithstand 
ing occasional hokum from the Sunday 
supplement writers. For example, some 
years ago a new weapon was developed 
rather rapidly by taking a previously 
perfected breech mechanism complete, 
a modified old-time lower-powered cart 


ridge, a long-established feed system, 


} 


and an extensively tested take-off. 
Elements Reduced 

\ll these elements were reduced to 
the small-cartridge scale by a team of 
some halt-dozen experienced arms engi 


neers to meet a clear-cut set of require 


ments. The first models worked quite 
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The arms-development process produced the 75-mm. recoilless rifle which has 


proved its worth in the rugged mountain fighting in Korea 


well, there being very few if any “un 
knowns.” The development process was 
rapid. According to extensive subse 
quent Hollywoodian hokum, however, 
this highly creditable and successful 
arm was whipped up in a wink by 


one weapon wizard. 


Blazed Own Trail 

In contrast, Hiram S, Maxim blazed 
his own trail almost every step of the 
way in the long process of developing 
the original Maxim short-recoil, belt 
machine 


ted, water-cooled “automatic 


gun.” Though he had gained experi 
ence with his original gas-operated, air 
belt-fed John 


Browning was obliged to cover much 


cooled, machine gun, 


uncharted technical ground during 
1900-1917 in creating the Mrorz heavy 
Browning still in use today. 

Isaac Lewis utilized in some degree 
a predecessor's mechanism, but much 
tedious painstaking eflort was required 


ot the Lewis gun inventor 


Years Required 

On the average, with not very many 
exceptions, the arms-development proc 
ess requires trom three to a dozen vears, 
depending upon the scope of the de 
velopment. 


The well-known Mr 


rifle passed through an exhaustive 9 


semiautomatic 


vear development process prior to its 
adoption, and important changes were 
vade in this piece several years there 
ilter. 

4 major problem in the arms-devel 
from what are 
The 


and 


opment process arises 


termed “requirements.” number 


of arms, both sporting military, 


for which no “requirement” existed 


until after the arm was substantially 


developed, is quite significant 


Army photo 


On the surtace, no new development 


should be initiated unless there is a 


specific demand for such an arm, fea 


pa ra 


appeals to one’s 


ture by 
graph. This policy 
sense of good business judgment. It 


feature, paragraph by 


smacks of a sound scientific system 
\ccordingly, a group or board of ex 
perts set up requirements for types ot 
arms that appear to be needed, Care 
fully formulated documents are pre 
pared, usually in some detail. 
“Requirements” are excellent in 
theory, but sometimes defeat their pur 
pose in practice, For nowhere in the 
arms-development process does there 
exist a greater need for imagination 
understanding, experience, judgment, 
and, finally, evaluation than in “re 
quirements,” but these factors are often 
neglected. In setting up requirement 
the user and project engineer should 


be brought close together 

The history of the development prox 
ess shows us again and again that in 
have 


vention or engineering inge nuity 


in many cases blazed the trail which 


requirements have followed 


Long Struggle 

The machine gun itself as a type of 
weapon struggled for years to force 
recognition ot the requirement tor suc h 
a rapid-fire, area-sweeping arm. Even 
the repeating rifle struggled tor years 
to replace the single loader, as did the 
revolver versus the single-shot horse 
pistol, 

The Lewis light machine gun had a 
major influence in setting up post-1915 
European requirements for 20-pound 
magazine-fed, air-cooled, bipod-mounted 
automatics or LMG’s. Our own country 
had very concise detailed requirements, 


with numerous printed copies, tor a 
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semiautomatic rifle long before I9I7. 
Here the requirement led the way—an 
exception 

stated 
that the rifle should have the appear 


However our requirements 
ance, balance, and shape of the bolt 
action M1go3, hold five or possibly ten 
rounds, and mount the standard M1go5 
bayonet. As early as 1925, several de 
signers offered models having 20-shot 


detachable box magazines, 


Requirement Confirmed 


But in 1925 the requirement for not 


than ten shots confirmed. 


Accordingly, the Mr 
8-shot nondetachable 
World War II experi 


vindicated the 


more was 


rifle was com 
mitted to an 
mayazine, etc. 
20-shot 


ence box with 


its obviously superior firepower, 

here is increasing recognition, long 
overdue, 
should b 
decidedly 
Detailed 


avoided. 


of the fact that requirements 
ot a most generalized nature, 
decidedly brief 


broad and 


specifications should _ be 


Boards and committees are 
essential, sound, and sensible. Two or 
more heads are better than one, but too 
many heads won't get ahead. 

The 
greatly 
the held, There 


arms-development process _ is 


enriched by experience from 
is no lack of informa 
tion as to arms performance and, to a 
lesser extent, arms requirements. Here 
again judgment and careful evaluation 
are mandatory, One can find combat 
user testimony for and against almost 


any weapon he can name or imagine. 


Classic Example 

\ classic example from World War 
Il was the air-cooled versus the water 
cooled machine gun. In the final analy 
sis, the pro-water people expected to 
fight in well-watered areas, the pro-air 
adherents mostly in dry terrain (deserts, 
The 


bilitv, of 


etc.). unavoidable need for mo 


course, watered down the 


water-cooled enthusiasm, though in sev 
eral cases our troops combined the light 
MG tripod with the water-cooled gun 
in Pacific landings, 

Not infrequently field reports and 
combat experiences become confused 
unless a common denominator is ap 
may hear that 


plied. For example, one 


the carbine is “no good.” Investigation 
discloses that troops were firing this 
pistol-re 


special-purpose, close-range, 


placing weapon at 500-600 yards—more 


nearly the maximum effective range tor 
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semiautomatic rifles, BAR’s, and light 
machine guns. 

A new type of arm is issued to re- 
place the older type. Some units report 
the new arm is superb; others say it 
“stinks.” Usually the unfavorable units 
have had necessarily very brief train 
ing and instruction with it. 

All these and 
taken 


arms-development process. 


similar user factors 


must be into account in the 

On the technical or mechanical side, 
several warning signs must be posted. 
For example, a simple weapon which 
average people can reasonably and 
readily understand and operate is often 
a better investment than a complex 
push-button mechanism requiring ex 
tensive specialized training and master 
ot-scirence maintenance. 


In the sporting-arms field, aesthetic 





“The history of the development 
process shows us again and again 
that invention or engineering in- 
genuity have in many cases 
blazed the trail which require- 
ments have followed.’ 





appearance or beauty is one of the 


major necessities, but in the military 


only functional pulchritude has any 
place. Some military weapons have suf 
fered seriously from the attempted im 
position of bathing-beauty silhouettes. 
Arms development and ammunition 
much hand in 


de velopme nt go very 


hand. This is a marriage of necessity, 


not always of convenience. The most 


significant advances in arms develop 
ment have accompanied major develop 
ments in ammunition; tor example, the 
metallic cartridge completely packaged, 
smokeless powder with high-velocity 
bullets and improved center-fire prim 
ers. On the whole, the development 
process is evolutionary rather than revo 


lutionary. 


Follow the Case 


It is rare indeed to find any emi 
nent obstetrician whose hands are not 
wet and bloody at the birth of a baby, 
or who does not personally follow the 
case for some months until all is well 
and the pediatrician takes over. There 
is some medical evidence to support the 
methods of the old-time family physi 


cian who personally knows, sees, and 


understands his individual patients. In 
the enthusiasm of pseudoscientihc en 
deavor the need for such individualized 
expert attention is lost in the muddle of 
organization charts, systems, and paper 
planning. 

But notwithstanding the endeavors 
of many well-meaning uninitiated theo 
rists and eager-beaver executives, the 
arms-development process enforces this 
fundamental demand for personalized 
individual and skilled-group follow-up 
of the specific development. An in 
much in point 1s quoted 
from the U. S. Navy's, “The Machine 


Gun,” by Col. George Chinn, regard 


Stance very 


ing the Gardner machine gun ot 1374 


1879. made by Pratt & Whitney, caliber 
.45-70. In the morning of an 1875 Navy 


rounds, .45 (black pow 


test 6,021 
der). were fired in less than 19 minutes. 


There were 5 failures to extract 


Extractor Repaired 

\t noon Messrs, Francis Pratt and 
Amos Whitney 
put the right-hand extractor in work 
The hook 


was hiled to 


were allowed . . . to 


ing order was dulled 


ind it provide more bite 


into the inside rim of the cartridge. 


The shank 


spring tension.” 


was bent . . . to increase 


Two thousand rounds were then 
fired in one burst at an average rate of 
380 shots a minute. Francis Pratt then 
seconds 


fired a 100-round burst in 11 


(545 per minute rate), No failure oc 
curred in the afternoon firing of 5,000 
rounds 

“The quick fix resorted to by com 
pany officials . proved to be the cor 
rect diagnosis and cure 

The 


many examples of this most important 


above is but one of a great 


aspect in the arms-development process. 

In the Lewis gun chapter of “The 
Machine Gun,” where reference is made 
Naval 


tion of 1917, Colonel Chinn quotes a 


to the Aviation Ordnance Sec 
most significant Navy letter of organi 
zation 


“The principal function of this or 


a nd 


ganization is to Aarness authority 
that the 


One 


spons ! ‘0 can never 


be separated man is to be 
1 
responsible for each development 


from its start to completion . . . its 


issue, its service performance 
overhaul or repair. Given this respons: 
bility clothed with the 


over all its details 


he is to be 


requisite authority 


ORDNANCE 





Armament Technology 





Shock Tests of Ordnance 


Naval Ordnance Laboratory Develops New Techniques 


John H. Armstrong 


Chief of the Mechanical Evaluation Division, Technical Evalua- 
tion Department, Naval Ordnance Laboratory, White Oak, Md 


AN we 
anism enough so that it can hit 
that fast 


too far out of bal: 


beef up the firing mech 


the water and still not go 


ince for use at high 


= , 
sensitivity © is a Question typical ol 


those which more apd more determine 
wt 


the feasibility of ole new classes ot 


naval weapons, 


Shock Sets Limits 


Limits on the tactical use of aircraft 
laid mines, antisubmarine rockets, hom 
ing torpedoes, and depth charges are 
frequently set by the ability of their 


critical withstand the 


components to 
mechanical shock involved in launch 
ing, water entry, and target impact, 
Most conspicuous example, perhaps, 
of an inherently delicate device whose 
practicability is entirely dependent on 


shock 


fired proximity fuze whose tubes, con 


extreme resistance is the gun 


densers, and resistors must withstand 


setback 
sand times that of gravity during their 


forces of ten to twenty thou 
ride out of the barrel. 

Naval influence mines with consid 
erably more complex firing mechanisms 
must survive shock patterns containing 
compontents in excess of three thou 
sand G's, and even the relatively mod 
erate boost accelerations on large mis 
siles are sufhcient to necessitate gyros, 
computers, and control systems of 
shock-resistant design well beyond any 
thing required in piloted aircraft prac 
human limitations set 


tice where 


ceiling on the shock environment. 


Testing Difficulties 


Developing and shock-re 
sistant or inertia-operated designs by 
full-scale testing in the field is gener 
ally a difficult, expensive, and, worst 
of all, lengthy process. Components can 


until the 


proving 


not be evaluated entire 
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weapon or even weapon system 1s 
available; the designer often must wait 
tor suitable weather for his data; and 


since control and measurement of the 
shock actually experienced on a p 

ticular test 1s trequently impossil 
t statistical methods requirit 
venue of attack 


\s a 


has seen the de velopm« nt 


result, the 


Ordnance Laboratory ot variety of 


simulation devices and _ techniques 
aimed at bringing into the laboratory 
conditions 


critical service shock 


Determining Shock 


Since velocity and displacement pro 


duce no torces by themselves, compo 
nents in a weapon are in effect in a “lit 
shock effects 


feel are determined solely by the 


tle black box” where the 
they 
acceleration-time pattern at their loca 


The shock 


tien. portion of environ 


Fig. 1. The 21-inch air gun for testing ord- 
nance components weighs 38,000 pounds 


, , ' 
mental simulation theretore involves 


only the creation of controlled accelera 
which the 


a test vehicle in 


npenent is mounted as in the 
apon. Either an acceleration or a 


eieration can be used by proper vy 


onenting the specimen 


Two Patterns 
patterns can be di 


high 


energy and low-energy. A high-energy 


Ordnance shock 


ided loosely into two categories 


shock is one which lasts for a time 


relatively long in comparison with the 
natural period of vibration of the criti 


cal components which are subject to 


it. Examples are the setback forces on 
a projectile which endure throughout 
barrel travel and the drag forces which 
retard an aérial mine or torpedo atter 


it has entered the water at hig! veloc 


ity. 
In general, high-energy shock effects 


cannot be avoided by cushioning. After 


the travel of as thick a cushion as space 


will permit is exhausted, the accelera 


tion is still acting, and the cushioned 
part will be brought to the same ve 


locity as the body of the we pon an 


often spectacularly destructive way as 


the cushion goes solid, with effects 


which may be many times worse than 


those on a solidly mounted item. In 


other words, the designer must sim 


ply learn “to live with” this type of 


shox k. 


High Energy Involved 
High 


xroblem because velocity is th 
| 


ene rey 1s Invol 
tegral of acceleration, and the kinetic 
energy of a body is 

the square of its velocity. I 

ing from 800 feet per second 

ity to its sinking rate after water entry, 
a 25-pound mine component will give 
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0 toot 


ijor requirement for simu 
effects adequately in the 
neans for providing and 


re mstantaneous power 


Low-Energy Shocks 


rev shocks are perhaps more 


y no means necessarily 


e. In these shox ks, whose 


relative to the nat 


the 


short 


the critical items 


f acceleration re whed is 


particularly important; it 


ive no 


damage because the item 


ibsorb by elastic deflection 


umount of energy involved. 


( Significant parameter in 


the severity of short, sharp 
shocks is usually the impulsive velocity 
change Cushioning may be 
iwainst low-energy 
trouble 


shox k pro 


from vibration reso 


re avoided and that high 


1 


ks are not also present. 


the most com ion source 


rev shock is accidental drop- 


ndling a weapon or com 


ping 


ponent. A projectile traveling at high 


late and 


shoc k 


a near-by 


speed passiny through light p 


a depth charge subjected to the 
the explosion ot 
shock 


e short pat 


the simulation low-energy 
n adequate 
power n a conventional 

The 
however, ar the shock pat 


instantaneous forces 


rapidly in through 


passing 


inv appreciable flexibil 


pattern, 
involved 
rresponding condition 
established. lerometry 


n the 


and then there re roblem of 


interpreting their rea gnificance. 


Though telemetering makes it physi 
leration from 


the 


possibie to 


cally 


ordnance devic k to labora 


1016 


pounds of energy, 


but 


* 


Fig. 2. The piston shown above being inserted into the high-G air gun carries 
a projectile fuze that will be accelerated at 18,000 times the force of gravity. 


torv, the channels 


makes it 


competition for 


likely that we will always 


have to rely to a extent on in 


lirect 


mayor 


calculations, experience trom 


omparable field and laboratory re 


sults on similar designs, and “educated 


guesses” in conditions for 


setting tes 


aboratory simulation 


Water-Entry Shock 


shock problem at 


An early critica 
the Naval Ordnance La 
water-entry 


id influence-mine 


boratory was 


aircraft 
This 
shock 
problem 1 we irst attacked bv 
} 


shock damage to 
components. 
was primarily a_ high-energy 


subjecting components to accelerations 
’ 

in accurately con 

acceleration of indefinitely 

differences 


ration, but major 


in the effect of a pattern on a 


the 


SnOCcCK 


structure result from changes in 


given peak accelera 


tion is applied, and th 


rate at which a 


ese dynamic ef 


were not sin d as the cen 


slowly came uJ ) speed. 
shock-testing air were 


guns 
and went into service. Guns 
I ire now in use. 
used in these 
prior to re 


f a circle 


a hardened 


test specimen 


1 nding the ring 
idrawn hydraulically, the 


to fly outward, rapidly 


controllably releasing the piston 


and initiating the acceleration which 
constitutes the test. 

The maximum working pressure of 
inch pro 


345,000 


(shown 


I, pounds per square 


duces an accelerating force of 
21-inch 


during assembly in Figure 1), and the 


pounds in the gun 


peak resulting acceleration on a 150 
pound piston is therefore 2,300 G. 
Since the peak acceleration depends 
on the pressure, while the duration of 
the 


of air used (which can be va 


the acceleration also depends on 


from 1.5 to 11 cubic feet), a con 


siderable degree of independent con 


trol over the two factors is available. 


Communication 
To a 


of laboratory shock-testing methods de 


considerable extent the value 


pends on the improved communication 
possibilities afforded. Multiplechannel 


contact ind brush arrangements 


strip 


therefore been devised and ap 


which permit electrical commu 


nication with the specimen throughout 


the test. This permits determining if a 


lock contacts chatter dur 


st on k or 1 


} 
fa missile computer unit 


during boost. 


nt onic 


nose-tree contact 1S 


permit measuring instan 


values of stress in critical parts 
strain 


of electric gages 


aking it possible to fulfill the 
request of one engineer to test his one 


““ust before 


ind only test sample to 
destruction 
Successful 


guns led to a desire to extend their 


operation of the 1,000 


p-S.1. 
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power to include the acceleration range 


found in 3-inch and larger naval guns. 


Working pressure was raised to 15,000 


p.s.i. in the high-G air (shown 


yun 


in Figure 2) which was constructed 


from an obsolete 5-inch 


gun. 


Disk Release 


\ ball release mechanism capable ot 


withstanding the 295,000-pound piston 


' , é‘ , 
load would be tar bigger in diameter 


than the gun, so its place is taken by a 


pregrooved brass or aluminum disk 
calibrated 


shox a 


of 3-inch gun fuzes of uf 000 G 


which shears at a pressure 


and initiates the Accelerations 
are attained. 

Special expendable pistons with in 
tegral shear diaphragms have reached 
120,000 G accelerations in studying 2 
mm. fuze difficulties which could not 
be resolved in actual firings where re 
covery was impossible 

Simulation of low energy shock pat 


does not ordinarily 


terns involve such 
powerful machines as the air guns, but 
it brings its own problems. Drop test 
ers up to forty feet high in which the 
test specimen rides a carriage through 
its collision with an anvil have become 
reasonably standard devices. The height 
of drop determines the striking veloc 
velocity 


ity and therefore the impulsive 


change 


Shock Controlled 


Duration of the j 


is controlled 


by the design of the striking faces and 


shock 


by insertion of vielding material 


some 


] | j } 
such as lead, sand, Or a spring between 


the over-all ev: 
the axiom that 


use may 


and service 
devices is concerned, however, 
looked, 
are warranted, as 
handler 


now 


its effectiveness in 





carriage and anvil. 


\ rising 


is needed; some tests for determining 
the hring sensitivity of point-detonating 


are made with drop heights as 


low as a thirty-second of an inch, while 


consist of 
} 


tuze-salety tests may 


toot drop with nothing but air 


the hardened taces of 


invii. 
The 40-foot stecl-on-st 


tended to represent the upper it 


xccidental handling shock and 


| . 
possible 


in accelerations, estimated t 


the range of 7 G, too high 


and too short in duration to be resolved 


ompletely by anv existing accelerc 


meter. 


Rough-Handling Test 


com 


Rough-handling evaluations of 


plete weapons ordinarily involve no 


equipment more subtle than a solid 


steel-and-concrete slab and hoist 


They are none the less important in 


} 


1ation of the suitability 


of ordnance and its packaging, since 


“nobody drops a grand 
piano very far” which applies to civilian 
not fit military transportation 


! conditions 
Where the safety of explosive firing 


J and no 


possibilities of hazard must be ove 


caretully regulated conditions 


in the fuze rough 


shown in Figure 2 which is 


undergoing evaluation on tuzes 
%t known characteristics to determine 
detecting unsafe 
endencies 
Military ents are not 


requiret con 


TWIST MECHANISM 


STRIKER HEAD 


FUZE INDEXER 


/ 
DRIVE MECHANISM 


Fig. 3. This fuze rough handler subjects a fuze to 1,024 blows in 962 accu- 
rately indexed orientations with violent shaking and twisting motions added 
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range 


shock 


and low-energy 


siderate enough to package all 


patterns neatly in high 


utegories. Rather they may be com 


bined into complex patterns, as in some 


high-velocity water-impact situations, 


or result in single magnificent wallops 


as hard-target accelerations where 
change may be 


LOcity severa 


leet per second and yet the 


pattern is sharply begun and ended as 


in low-energy shocks 


Combination Tests 


This has led to the use « 
binations ot drop-test and 
To superimpose the 
# acceleration that re 
gh velocity water-surtace 
certain weapon-case shapes 


the longer-duration 


upon water-drag 
deceleration, the specimen 1s mounted 

i subsidiary carriage in the alr 
run piston which is permitted to re 
acceler 


A colli 


the desired spike ther 


ain stationary as the piston 


a fraction of an inch 
producing 
rs and the arriage and piston con 
on together under the accel 
drag phase 
Many 


thoroughly 


other important areas 


from explored and con 


quered, though, and shock-simulation 


development is currently proceeding in 


the following general directions 


1. Refinement of techniques in a 


lance h het to 
cordance with better analysis 0 or 


data on service conditions 
Dx velopment of machines for 


wulating effects not possible with 
urrent types 

3. Development of simplified, rela 
res rch 


ord 


and 


ly low cost versions of the 


shock machines for use in 


ce production establishments 


contractors’ plants for production 


nspection and qualit control (a 16 


| 


ch-bore simplited air gun, for ex 


nc} 


Continued Development 


> I 


cemaining probe 


Pe nd im sore cay 


rents scem IM possi bic 


idering the successful 


recent years in simulatior 


t one time seemed 


solution, however, 


roceeding 


optimistically in 


tions in which the potential sa 


1 


ake the gamble well warranted 





“Proof Testing” Rubber Tires 


Important Function of the National Bureau of Standards 


HIE twentieth century is frequently 
age, but it ts 


mechanized 


called the automotive 


also the a ol mobile, 


armies, The importance of the internal 


combustion engine in these develop 


ments is well recognized. However, 


internal-combustion 


engine, the self-propelled vehicle would 


even without the 


probably have been de veloped. 


Different Situation 
On the 


would be 


other hand, the situation 


entirely diflerent if a ma 
properties of rubber 
The 
rule transportation on land 


would 


terial with the 


were not available iron horse 


would still 
transportauion in the air 


probably have to depend upon hydro 


while 


planes instead of land-based aircraft 
| 


For without rubber, both the auto 


land-based aircraft 


impractical, 


mobile and the 


would be 
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R. D. Stiehler 


has revealed the secret ot 
making svnthetic rubbers that approxi 


mate th uct. But thus far 


a substitute tor the rubbery properties 


#t rubber has not been found. 


Properties of Rubber 
What then makes a material rubbery? 


a scientific examination of rubber is 
rT 


ade it is observed that rubber has the 


mbined properties of a solid, a liquid, 


a gas. It has the form and shape 
When force 


formed IK VIsc¢ 


solid. is applied, it 
us liquid such 


asphalt. nsions can_ be 





Dr. Stiehler is chief of the Test- 
ing and Specifications Section at 
the National Bureau of Stand- 
ards, Washington, D. C. 





changed by several hundred per cent 


withe ut rupture. However it has elastx 


recovery properties resembling those ot 


a gas, On removal of the torce ot 
detormation, rubber rapidly and _ tor 


cibly returns to its original shape. 


Rapid Recovery 
Che ability to 


formations and recover rapidly makes 


1 = 1 1 
a material rubbery and makes rubber 


, , . 
irrepiaceable as an elastic material in 


engineering. It is also the property re 


quired for the elastic member between 


vehicle and roadway when a vehicle 


roadways that do not have 


thness of steel rails. 


development of the auto 


me dependent upon the de 


of the rubber tire. The first 
made of solid rubber. Since 
as an elastic 


viscous as well 
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material, these tires became very hot 
in service and could not be used con 
high 


heavy loads. T he discovery ot the pneu 


tinuously at speeds and under 


matic tire overcame this deficiency to 
a large extent by substituting a more 
perfectly elastic material—air—tor the 


bulk of the 


However, 


rubber. 
since the air pressure 


would blow up an all-rubber tre like 
a balloon, it was necessary to reéntorce 
the pneumatic tire with a flexible non 
stretchable material to retain the shape 


of the tire 


Variations in Quality 
With the 


try, large variations in 


growth of the tire indus 
tire quality ce 
velope 4 To insure economy in Federal 
purchases and to permit all manu 
busi 


facturers to bid tor Government 


ness on the basis of performance, 


specifications and methods of test to 
insure conformance with specifications 


About 


were begun at the 


were needed. 1920, investiga 


National Bu 


reau of Standards to develop objective 


tions 


procedures tor evaluating tres. 
Because a tire is composed of other 
materials in addition to rubber, the tests 
ordinarily used for vulcanized rubber 
compounds were of little use in predict 
ing tire performance and serviceability. 
It was therefore necessary to work out 


new methods of test. These early 
studies led to the development of the 
endurance test for tires which is now 


widely used in the tire industry and 
in the current Federal specification for 
pneumatic tires, This test has played an 
important part in improving the qual 


itv of tires on the 


Power Loss 

These studies also showed that the 
variation in power loss among the dil 
ferent brands of tires produced during 
the ‘twenties affected fuel consumption 
by about ten per cent. Power loss is 
that 


duced by the « 


portion ot eflective power pro 


ngine which is “ab 


sorbed” by the tires when it is con 


verted into heat. Power loss thus not 


only decreases the efficiency of opera 
tion of a vehicle but can contribute to 
tire failures if the ensuing heat is 
excessive, 

rubber tires 
War II, and the 


between dif 


Production of synthetic 


began during Work 


variation in power loss 


ferent brands of tires became much 
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greater than ever betore. There was 


also a large increase in the number ot 


tires purchased by the Government 


These tacts indicated that the Gx 


ernment could save several million dol 


lars a year if tres were selected on 


the basis of pertormance through a 


suitable specification and testing pro 


gram. Theretore, at the request of the 


General 
National 


tied its program for the development of 


Services Admunistration, the 


Bureau of Standards intensi 


tire-testing methods, 


Thus tar the tire program has led 


to the development of the following 


tests which are currently in use at the 


Bureau tor the evaluation 


1) power loss and running 


ture, (2) enduram 
ince, (2) energy 
growth 
} 


cracks, and (5) tre; 


test), (4) 


Tests Important 
he 


ducted in the 


first tour of the tests are con 


laboratory; the last is a 


road-service test. These tests were 


chosen because of their importance in 


relation to the serviceability of the ture 
and because objective methods for mak 
ing them have been developed. Other 


tests that will be used when suitable 


methods are worked out include skid 


resistance, accelerated aging, and noise. 


g 
Power loss in tires is disadvantageous 


for two reasons. First, the power lost 


in a tire is converted into heat, which 


increases the temperature of the tire, 


and the higher the power loss the 


greater is the running temperature, In 


large tires the temperature in service 


ay become higher than the tempera 


ture at which the tire was vulcanized 


\s a consequence, the textile cords and 


the rubber deteriorate rapidly, and the 


uure Laus, 


Fuel Consumption 
The second disadvantage ol 


power loss is the consequent 1 


in tuel consumption and power 


quirements ol the engine, As 10st 


passenger cars have a surplus of power, 


an increase in the power ilo 


sassenger tire 1s not sermous cx 


the increase in tue! consumptior 


However, in the case of truck 


ticularly tractor-t rs with a 


as eighteen tires incre: 


the tires 1 


loss ol 


eflect on both vehicle pertormal! 


consul effect 1s 


ipuion The 


noticeable o ls where 


agnitud power loss in the 


may determine whether shittu 


rears 1S required. 


Power loss is influenced by 


composition and design of the tire 
that 


1 1 
arge increas n power Loss 


curs when synthetic rubber i 


stituted for the natural product 


principal reason why truck an 
tires must be made almost wholly trom 


natural rubber. The major effort today 


in synthetic-rubber research is to de 


velop a more elastic material that will 


have lower power loss 


Power loss in a tire is determined at 


Chart, below. shows average rate of tread wear during NBS road tests 


GRAMS PER 1000 MILES 
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the Bureau by means of two dyna 


mometers. One dynamometer measures 


the power required to drive the ure 


while the other measures the tractive 


eflort, or power transmitted by the tire 


to a steel drum, The power loss is the 


ditlerence between these two measur 


ments atter correction has been 


and windag« 


tor bearing triction 


Tire Fatigue 
The flexing of a tire in service, pat 


ticularly at elevated temperatures, 
causes fatigue of the cords and rubber. 
Both composition and design affect the 
but 


as they 


tire, not neces 


affect 


endurance of a 


sarily in the same way 


power loss 
with a low 


Thus, while a_ tire 


power loss may not have good fatigue 
resistance, it is generally true that a 
tire with a high power loss will have 
poor fatigue resistance because of the 
at the high run 


the 


rapid deterioration 


hing temperature, which is near 
boiling point ot water. Tests on dif 
ferent brands of tires show a spread in 
running temperature of about thirty 
five degrees Fahrenheit. 


The 


or tatigue 


test which measures endurance 


is also a dynamic test and 


involves running the tire against a steel 


drum continuously for several days 
using regular 


g motors instead of dyna 
mometers as the motive force. T he load 
on the tire is increased at stated in 
tervals during this time. 


he 


researc h 


test is continued to failure for 


studies but is discontinued 


after a specified time when testing for 
compliance with the Federal specifica 
tion. Running temperatures may also 


be measured during the test. 


Rupture Test 

Che 
tire is a measure of the strength of the 
The 


which 


energy required to rupture a 


tire ! its bruise resistance 


rupture test is a static one In 


the rupturing force and deflection are 


measured at the moment a cylindrical 


plunger with a rounded end _ breaks 


} 


throug the crown of the tire, From 


these easurements .the energy of 
rupture is determined 


The test 1s 
tire. If it i 


usually 


used 


that has undergone 


service or on one 
test, the energy 
The dif 


energies 


the endurance 
much lower 
the 


rupture may be 


ference between rupture 


1020 


tore and atter use can thus serve as 


a measure ot the deterioration that has 
taken place. 


In this way it has been found that 
tires made with cotton cords deteriorate 
than 


synthetic 


with 
The 


ment of the plunger test into an 


taster those made 


other hbers, 
celerated aging t s now in 
progress, 


When 


when inferior tread compound 


a tire is poorly designed or 
is used, 
cuts or cracks in the tread grooves may 
and 


increase rapidly during service 





“With the 


Ordnance, 


assistance of Army 
the Bureau is de- 
veloping a testing machine de- 
signed to evaluate endurance 
running temperature, cut growth, 
and tread wear of tires in a 
single test. The machine will 
test as many as sixteen tires 
simultaneously.” 





cause premature tailure of the tire 


This condition is determined in a test 
which is conducted along with the en 


durance test. Predetermined numbers 
of cuts are placed in the tread grooves 
the 


measured after 


before the endurance test, and 
lengths of the cuts are 


the test to determine cut growth. 


Tread Life Checked 
The 


based on investigations made during 
World War II. When our supply ot 


t off, 


present test for tread lite is 


natural rubber was cu both civilian 


ind military transportation were seri 


threatened. Many substitute ma 


were suggested for re 


ously 
terials apping 
Some of them were obviously of 


The 


submitted to the 


ures. 


no value. more promising ma 


National 
Bureau of Standards for evaluation. 


there was no standard test for 


tread life, a 


Was made tor a aptla and reliable 


terials were 


Since 
determination of search 


method for the rate of wear 


ot > treads. The 


measuring 
ndustrv had 
measuring the wear by 
] 


agecrease in dey l re grooves 
tread. 
Howe 

depth does 


rate but becor 


t 


with the roadw: obtain 


reliable results, it was necessary to weal 
the tires smooth in long and expensive 


road tests. 


Weight Loss Constant 

At NBS it was found that the rate 
of loss in weight of a tire is essentially 
the 


throughout the lite ot 


This 


much shorter and less expensive road 


constant 
tread. finding made _ possible 


tests since the rate of tread wear could 


be determined by differential weigh 


ings in a small fraction of the miles 


required by the depth method 
The that 


veloped as a result of this work forms 


shorter road test was de 


the basis for the present tread-lite test 


in the interim Federal specification 


now in effect, 


The large number of variables on 
the makes the 


more difficult to control than a labora 


road road test much 


tory test. Recently the Bureau has de- 
veloped an improved method of road 


testing for tread wear which utilizes 


the weight-loss method but also em 
ploys a statistical design, based on the 


Latin square, to compensate the dit 


ferences in the treatment received by 


each tire. 
In this way, differences in wear due 


to the use of the tires on different ve 


hicles or in different wheel positions 


, 
are taken into account. Because of 


changing climatic and road _ condi 


tions, the tires are always evaluated 


relative to those included in the same 
Although a 


method might be 


absolute 
NBS 


and 


; 
road_ test, more 


desirable, the 


method does provide significant 


useful information. 


Four Trucks Used 


The Bureau is now conducting road 


tests with a fleet of four trucks equip 


ped with 4-wheel drive and three 


trucks having 6-wheel drive. The ve 


hicles with 4-wheel are used in 


testing passenger and light truck tires 


1 16-inch rims while the 
r testing truck tires 


The 


Ss between measure 


tires are run 


nents 
rotated from one wheel posi 


another after each s00-mile 


accordance with a 4x4 or 3x2 
t tested in each 


ire 1s 
wheel position, the remaining tread is 
removed to determine the 


total we the tread, Tread life is 
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Tire is tested, above, for strength and bruise resistance. Below, technician 
makes cuts in tread grooves of a tire before starting endurance testing 


After testing in each wheel position, the remaining tread of the tire is 
removed by buffing, below, so that total weight of tread can be determined. 


then calculated from the tread weight 


together with the rate of wear deter 


mined in the road test. 


A New Machine 


With the assistance of Army Ord 
nance, the Bureau is developing a test 
ing machine designed to evaluate en 
durance, running temperature, cut 
growth, and tread wear of tires in a 
single test. The machine will test as 
many as sixteen tires simultaneously 

In addition to the investigations 
dealing specifically with tires, the Bu 
reau 18 conducting other studies of a 
more fundamental nature that directly 
concern the use of rubber in trans 


; 


portation. One such program 1s ol 
concern to Army Ordnance. Tires and 
other rubber products that are to be 
used in the arctic regions must me 
special requirements, 

\t very low temperatures, rubber 
becomes hard and brittle like glass and 
fractures easily. The temperature at 
which this change occurs varies for 
different rubbers and is called the 
“vlass transition temperature 

Pioneering investigations in this field 
were made at NBS before World War 
Il. These studies are being continued, 
and recently an interferometer was de 
veloped that automatically records the 
transition temperature, 

Of the rubbers commercially avail 
able today, the silicone rubbers have 
been found to have the lowest glass 
transition temperature. However their 
other properties unfortunately restrict 


their use to special applications 


Dynamic Properties 

An investigation of the dynamic 
properties of rubber is also under way. 
As has been mentioned, the viscous 
properties of rubber result in wasted 
energy in tires. The losses, however, 
are dependent on the frequency of 
vibration. 

In this study, the viscous and elastic 
properties of rubber are being deter 
mined as a function of trequency so 
that rubber may be used more intel 
ligently in tires and other products 

From studies such as these should 
come better rubber products for com 
mercial and military trar sportation and 
improved methods of evaluation. The 
results should also lead to economy in 
Federal purchases and-—what is par 
ticularly important to the Department 
of Defense—predictable operational 


performance 
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Alaskan Bivouac 


Members of the U.S. Army Learn 
How To Survive at Fifty Below Zero 


Col. R. R. Van Stockum 


representative who met 


Big Delta 


piane in was 


what unseasonal 


somevy apologetuc lor 


temperature pre\ uling ‘ the site ol 
the Army Arctic Indoctrination School. 
1 Great Falls, 


On « take-off trom 


Mont tne 


aroul 


thermometer was hovering 


here in the “Icebox ot 


mies to the 


thaw was actually 


Big Delta 


, 
an Army post located 


Valley 


Richardson and 


near the yUNC 
e 
Alaska 


Highways, 105 miles southeast of Fair 


Tanana 


tion ’ the 


banks 


Contrary to popular beliet 
} 


portion of subarctic 


it is this 
laska, well south 
of the tree line, and not the barren 


Arctic 


tremely o 


Slope that provides the ex 


ld winter temperatures suit 


able for the test of men, supplies, and 


equipment in the rigors of winter 


ire 


Big Delta was to be our base of op 
erations for the month of January, and 


the surrounding heavily forested hills, 


muskeg flats, and frozen waterways 


were to provide the requisite environ 
ment. We were to find out the error 


Alaska in 


a week, the mercury 


of our initial impression of 


January. For over 


1022 


was to hang close to the 30-below mark. 


Falling mercury was accompanied by 


rising spirits on the part of the in 
£ 5} I 


the students. 


We quickly discovered some ot the 


structors—1f not ol 


manifestations of this extreme cold 


when experienced in the base-camp 


urea. At 40 below the thermostat of 


a“BOQ may be set at 85 degrees, but 


frost will form on the walls near the 


+] 


floor. Points of nails protruding trom 


the outside will be covered with frost. 
At 50 below, most metals crystallize 


readil An officer shifting gears with 


} 
appropriate enthusiasm one bitterly 


cold morning was surprised to have the 


lever snap off in his hand. And usually 


at 50 below there is a haze of ice fog, 


resulting from condensation. 


More Than Survival 
The mission ol the winter course at 
Big Delta entails 


j 


vival. It is to accustom the individual to 


more than mere sur 


the special problems of living and mov 
ing in such climes and the accompany 


ing effects on tactics 





Colonel Stockum is attached to 
the staff of the commander of 
Amphibious Group 2, U.SS. 
Mount OtyMpvus, 











Survival is taught not on the pattern 
of an improvising Robinson Crusoe but 
from the standpoint of a properly in 


doctrinated military man, suitably 


equipped. However, in order to provide 
a proper understanding ot the basic 
problem and thereby overcome the tear 
that accompanies ignorance, the s¢ hool’s 
schedule provides each student the op 
portunity to participate in building a 
lean-to and, better yet, the dubious 
pleasure of spending one night in it! 


Fifty Below 

Consequently, in the middle of Jan 
uary, halfway through our course, with 
the temperature approaching the mid- 


dle fifties below, we students assembled 


somewhat reluctantly for the movement 


to Quartz Lake, the site of our lean-to 


; 
bivouac 
Each of us was dressed appropriately 


for ski-joring under these conditions 


first layer, “longhandled” underwear 


ind flannel shirt; second layer, insu 


lated intermediate trousers and jacket; 


} 


third layer, outer trousers and parka. 


On the feet we wore white felt 
boots with woolen ski socks 


Mukluks 


warmest 


« 
bunny 
and felt insoles soft, porous, 


and shapeless—the type of 
footwear, were packed in rucksacks as 
provide satisfactory ankle 
were 


The 


lavers of mittens. 


they do not 


support for skiing. hands 


protected bv three 


Special Clothing 


Our ensemble, weighing less than 


twenty pounds, provided several fea 


tures to control heat loss, to facilitate 


moisture loss, and to protect the body. 


It was loose so as not to restrict circu 
lation. It was provided in layers to 
ill 


trap still air for insulation and to per 


mit adjustment of attire in harmony 
with activity ind air temperature. 

My squad was assigned one M29C 
(Weasel) as a We 
mounted our military skis and grabbed 


back 


from either side of the vehicle. Behind 


towing vehicle. 


loops in a line which extended 


us another Weasel pulled, in addition 


to a squad, a one-ton sled carrying 


for both squads. This in 


pac ked 


arctic sleeping bag for each 


equipment 


cluded a rucksack with an 


man, one 


day’s rations, pioneer tools, mountain 


(Coleman) stoves, and cook pots. 


As we commenced our 6-mile trip, 


we heard the distant roar of artillery 
fire, a reminder that the mercury had 
fallen low enough to provide optimum 


conditions for cold weather test firing. 
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Our first concer 


can be simply described 


| he 


nerable, tor it 


the tissues. 


by a_ tace 


mask 
body vapor as ict 


bitten tissue. 


Frostbite 
Frostbite is a 
ticed in tume and 
tened hand; it 
through neglect 
come serious 
Windchill, 
by the combined 
temperature and 


body. From exper 
the face | 


more quick! 


Above are shown the four layers of arctic clothing, left to right 
intermediate 


unverwear, 


can 


Simin 


Ww ill sho 


n was frostbite, which 


as freezing ol 


face is particularly vul 


not be safely covered 


which liates 


accum 


ind may hide trost 


ere mursance if no 
warmed by the mit 


allowed to de\ eloy 


r necessity, it can 


lar in effect, 1s caused 


cooling effect ot air 


} 


wind on a warm 


ience, I can state that 


a 25-muik 


flannel shirt and 


“ ll | whiteness 


wind than at a sul 


Fortunately, extre 


tures are usually unaccompanied by 


wind. But when ski-joring, obviously 


‘lative wind equal to the velocity of 


vehicle 1s induced 
Thus there was reason 
cern in anticipation 


speeds up to ten miles an hour behind 
1 Weasel. 

In order to protect the face we closed 
our parka hoods, lea i! 


slit tor vision through 
ithough our view w 


than that of a horse 


No Casualties 
Amazingly 


Lake resultes 


enough 


retrospect ] 


long 


trousers, intermediate jac ket 


and hood, parka and arctic trousers. Below, preparing rations on the trail 


May-June, 1952 


‘ 


:- Se Nee 


we were not adept 


iny stretch of the imagi 


ation. noon we arrived, bruised 


tact 


Bivouac Site 


Che site of our lean-to bivouac tul 


filled the prescribed requirements. It 
was a forested area containing the ne 
essary materials for our shelter 


ind 


snow for insulation from the cold radi 


raw 


fires. It was covered with deep 


ting from the ground. It was near an 


1. | } 
ice-covered lake which could be used 


iS a water supply 
We ‘ uickly 


} dismounted skis, un 
icked our sled, chose the exact site 


for our lean-to, and carried our equip 


ent there. Then, under the direction 


the squad leader, the n 


mnmediately placed into 


the squad 
effect the standard operating procedure 


tor constructing the bivouac 


Iwo tiremen equipped with an axe 


ind saw ilt a small tire and pre 


1 a hot drink for the 
uad. One 


rest of the 


continued to gather wood 


this fire and for the lean-to warm 


hre while the other prepared the 


Three bough gathere rs, equipped 


axes and machetes, procured 


the roof and floor of the 


i-to and prepared the squ id latrine 
Betore the shelter was completed most 
of the other members of the squad 


tound themselves gathering boughs 


) great were the 


requirements 


Building the Lean-to 


The squad leader and three builders 
working in pairs, leveled the site for 
framework, and 


Then 


the ski and weapon racks. 


the lean-to, built the 


placed the boughs they erected 


Our squad prepared a double kk 


We 


untl 


in-to 


worked continuously from noon 


well after sundown (about 2:20 


jealously hoarding the limited 


We 


the sergeant 


p.m. ), 


daylight available. were advised 


ind assisted by instructor 


outstanding 


and 


issigned to the squad, an 


young man of great physical 


ability 
military character. 

Shortly after dark we consumed the 
heavy meal that had been prepared by 
the cook While 
had 
perspiring, most of us had stripped 


Now 


had stopped to eat, even though we had 


i feverish 
felt cold. To 


working at 


pace we not avoid 


down to flannel shirts. that we 


replaced our outer clothing, the ad 
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vancing chill forced us to hug the fre. 


For this meal, we consumed 5-in-1 


rations (furnished in large cans tor 
With 1 


group serving). the air so cold 
is to cause grease to solidify on a spoon 


between mouth and container we 


found this ration cooled too quickly 


when dished out to individuals 


Preferred “C” Ration 

We would have preferred an indi 
vidually packed ration, such as a “€ 
ration, which could have been heated 


can. Care had 


and eaten in the same 

to be taken to avoid frost burn result 

ing from touching cook pot or canteen 
with bare hands. 


\tter 


fire to die out, relying for warmth on 


dinner we allowed our cook 
the lean-to log hire. Night shrouded our 


bivouac, but moonlight, filtering 
through the trees and reflecting from 
the snow, provided fair visibility. The 
mercury remained about the same 
the mid-fifties—but as we contemplated 
our sleeping bags, resting not on air 
mattresses but on pine boughs, the cold 
seemed to creep silently into our bodies 

Perspiration, the result of the day’s ac- 
tivities, had clung to our socks to cool 
our feet. We crowded the fire, wiggled 
our toes, even scorched our boots with 
out noticeably warming the feet. Fortu 
nately we were not confronted with 
a tactical situation that precluded the 
building of fires and the removal and 
drying of footgear. 

Farly in the evening the commandant 
of the school made a tour of the bi 
ouac area. He looked a little cold him 
self and even had his parka hood over 
his head concession to the 


weather on the part of this rugged 


quite a 


veteran of the roth Mountain Division. 


“Coldest Bivouvac” 
With a smile of pride in his students, 
he confided to us: “Coldest bivouac in 


the school’s history! Probably coldest 
bivouac ever made by representatives of 
the U.S. Army!” Then he added, “We 
have a heated Weasel available to take 


back to 


Don’t expect any of vou field officers to 


frost-bitten students camp. 
fall out, though.” He stopped a mo 
ment to warm his hands over our fire, 
and then, with a parting injunction to 
“change your socks,” was off with a 
cheery greeting for the next squad. 

along, with con 


Having brought 
siderable difhculty, my camera and flash 
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attachment, I decided to preserve our 


bivouac for posterity. Stirring the mem 
bers trom their lethargy about the fire, 


I carefully posed them in a group. 


Then, exposing my fingers tor a few 
seconds at a time, | connected the flash 


1 the aperture 


attachment at checkes 


ind shutter now frozen in 


settings, 
place as previously set at the base camp. 
“Smile! Look happy! 

It clicked! But 


functioned in a 


I released the shutter 
had 


for the 


unfortunately it 


acuum,’ battery at 50 


“visual 
below had produced insufhcient current 


to activate the Batteries, | 


now real insulated 


trom the ld, oper: at a fraction 


of rated xtremely low 


temperatures. 


The more ore hardy) ot 


our group turned in early. In accord 


ance with the doctrine of the school 


they removed their shoes and outer 


slipped into their 


bags, and proceeded 


trousers, sleeping 
with a rigamarole 
we called “the Arctic strip tease.” Layer 
by layer, while inside the sleeping bags, 
stripped down to their 


they “long 


handles.” This procedure was neces- 
sary so that they could lose a minimum 
heat while and 


of body turning in, 


still not perspire excessively while 
sleeping. 

I took the fire watch for the first part 
of the night—and a close watch of the 
fire it was! I left my post, which was 
more in than at the fire, only to get 


logs to keep the flames high. 


“Peeling” Process 

About midnight, upon being relieved, 
I proceeded with the “peeling” process 
already described. I pulled the hood of 
and 


bag over my head 


the detachable 


my sleeping 


} 
covered my face with 


fur-lined hood of my _ intermediate 
jacket. By breathing through the fur, 
I was able to obtain air without freez 
ing my face. 

Each of the five hours I slept was 
colder than the one preceding. The cold 
of the ground penetrated the snow, the 
boughs, the outer garments between 
boughs and bag, and into the sleeping 
bag itself. The heat and smoke from 

ascended straight up to the 
into the 


to favor 


the fire 


treetops without diffusing 


shelter. There was no wind 


either side of the shelter with heat. 
Upon arising early the next morning, 


we quickly found agreement in our ex 


we had not 
still cold; we 


periences and opinions: 


slept warm; we were 
were tired; we were hungry; we wanted 
to return to the base camp forthwith. 
The latrine had 


uring the night. In the words 


been an unnecessary 
tacility 
of the school’s medical officer, “No one 
had 
Unfortunately, our squad’s duty cook 

had 
. 


water trot the lake 


gone outside to eliminate himself.” 
not been stirred in time to fetch 
(with the as 
melt 


sistance of an we auger) or to 


ind so there was no time for the 


snow, 
of preparing a hot break- 

d, and hungry, we broke 

fore the rise of the tardy winter 
assembled for the 6-mile ski 


yack base camp. Making a 
irch without breakfast was 


committed again. 


4,400 Calories Daily 
\ person lis 
temperatures requires about 4,40 


ories daily in order to 


ing out of doors in such 
cal- 
meet the ele 
system 
A clerk 


in an office hut, or a soldier active out 


mentary vents of the 


requiren 
and to replace lost body heat. 
side only part of the day, may grow fat 
on such a diet—-and certainly the sub 
arctic in winter 1s no place tor a tat 
man. 

But on our trip back to camp we 
were definitely within the 4,400-calorie 
category. Empty stomachs were most 
demanding, expressing not just healthy 
appetites but basic and urgent require 
ments. 

The casualties of this day in the field 
were only three or four cases of frost 
bite, temporarily incapacitating but not 
lasting in effect. One officer of field 


grade—a Marine, by the way—true to 


the colonel’s injunction, skied back de 
spite having frost-bitten toes. Most cas 
ualties affected the feet and were caused 
by tight shoes or excessive thicknesses 
which restricted circulation 


f 1 
Of SOCKS 


a prohibited movement of the toes. 


Learned Much 

In twenty-four hours we had learned 
a great deal about the cold and the limi 
tations that it could impose on troops 
field. We 


were convinced of the efficacy of mili 


operating tactically in the 


tary equipment, particularly shelter, as 
compared with the field expedient. And 
we were glad indeed that base camp 
and hot breakfast were not far away! 
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Production stamina, tool-room accuracy 
-lathe gets both with TIMKEN bearings 


HIS “Economy” lathe is de- 

signed to fill a specific demand 
for a medium-priced lathe which 
has these two qualities: ruggedness 
for general production work and 
accuracy for tool-room service. To 
insure these two qualities, Rockford 
Machine Tool Co. mounts the 
spindle and gear shafts on Timken* 
tapered roller bearings. 

With Timken bearings, the spin- 
dle is held in rigid alignment. Pre- 
cision is maintained. Gears mesh 
smoothly — with minimum wear 
even under the heaviest loads. 


FINISHED TO CLOSER 
TOLERANCES 


Because of their tapered construc- 
tion, Timken bearings take radial 
and thrust loads in any combina- 
tion. Line contact between rollers 
and races provides extra load-carry- 
ing capacity. The true rolling mo- 
tion and incredibly smooth surface 
finish of Timken bearings prac- 
tically eliminate friction. 

Timken bearings hold shaft and 
housing concentric, making clo- 
sures more effective. Because they 
are (1) precision manufactured, 
(2) engineered for the job, (3) made 
of Timken fine alloy steel, Timken 











bearings normally last the life of 
the machine. 


When you buy or build machine 
tools, be sure they are equipped 
with Timken bearings. No other 
bearing can give you all the advan- 
tages of the Timken bearing. Look 
for the trade-mark “Timken”. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. Canadian plant: 
St. Thomas, Ont. Cable address: 
“TIMROSCO”. 


This symbol on a product means 
sts bearmes are the best. 


How ROCKFORD MACHINE 
TOOL CO. mounts its 
“Ec y” lathe spindl 
and intermediate head- 
stock shaft on Timken 
bearings to assure spin- 
die rigidity and smooth 
meshing of gears. 





Finishing to incredible smooth- 
ness accounts tor much of the 
precise, smooth rolling pertorm- 
ance of Timken bearings. This 
honing operation is typical of 
the amazingly accurate manufac- 
turing methods of the Timken 
Company. 

The Timken Company is the 
acknowledged leader in: 1. 
advanced design; 2. precision 
manufacturing; 3. rigid quality 
control; 4. special analysis steels. 


TAPERED ROLLER BEARINGS 
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NOT JUST A BALL NOT JUST A ROLLER C— THE TIMKEN TAPERED ROLLER C— BEARING TAKES RADIAL } AND THRUST -)~- LOADS OR ANY COMBINATION -@ }- 





Felis lynx rufus—one of the common varieties of lynx, 
bobcat, wildcat or whatever he is called in your locality 


—is a bad actor. Beautiful, yes—but a predator that 


accounts for many a quail and rabbit and even pulls 


down deer when the snow is high. 


When the lynx is on the rampage, you'll get a bang 
out of tracking him down and putting an end to his 
marauding. Remember, though, that conservation au- 
thorities recommend the control, not the extermination, 


of the lynx. He acts as a check against an overabun- 


dance of rodents and other small pests. See your local 


game regulations, too, before shooting the lynx. 


Aside from controlling predators like the lynx, good 
sportsmen can also help conserve America’s game by 
participating in local and national conservation pro- 
grams. 

Write for free booklet on how to start a rifle club 
. win Ranger 
Service Bureau, Department D-3, Sporting Arms and 


Ammunition Institute, 343 Lexington Ave., New York 
16, New York. 


Shooting Emblems. Sportsmen’s 


REG. U. 5. Pat. OFF 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


DU PONT SPORTING POWDERS 
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